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STUDIES ON HAIR GROWTH AND PIGMENTATION 

Dearth of Information on Pathogenesis of Abnonnal Hair 
Growth and Pigmentation Contention that Body Hair Growth 
Is Normal Secondary Sex Characteristic Recent Researdi 
Relating Dermal Pigmentation and Growth of Hair to Pitmtary 
and Suprarenal Glands Importance of Distribution and Charac- 
ter of Hair as Signs of Incretory Imbalance Vertex Alopecia 
Indicating Pituitansm; Margmal Alopecia, Hypotiiyroidism, 
General Hypotrichosis (Except Scalp), Hypogonadism; and 
Facial Hypertrichosis m Female, Cortical Suprarenal Disorder. 
Suprarenal Cortex Syndromes and Their Relation to TTnif 
Growth and Pigmentation Vitihgo m Pitiutansm and Sclero- 
derma Association of Chloasma, Vitiligo, Hirsutism, and 
Vinhsm with Ductless Gland Disorders Abstracted Cases from 
Literature and Report of Personal Observations Results of 
Treatment 


With the exception of Fnedenthal’s and Le Double’s investi- 
gations there have been few senous etiologic studies concemmg 
hair growth The dermatologic mqmnes mto this subject have 
been limited m most mstances to localized skm lesions Much 
of the mv estigation as to these dermal lesions has been directed 
tow ard the histologic changes m the skm pigment and hair roots 
An inherent property influencing both the growth of hair and the 
deposition of pigment has been attnbuted to the mdiv'idual 


>OU 9 — X 




1 




2 


WIXLL^M EN'GELBACH 


dermal cells If constitutional or distant conditions were con- 
sidered the basic cause the attention was directed to infections 
focal or genera], thought to exert an influence through the somatic 
nervous system Studies undertaken by the wnter ha\e en- 
compassed a broader field, being directed toward the possible 
relationship of the mtemal secretions to tliese dermal Ganges 
These were imtiated by repeated observations of marked abnor- 
mahties in hair grow'th and cutaneous pigmentation m positive 
mcretory disorders 

A recent mteresting contnbution relatmg to normal hair 
grow'th IS that of ^Mildred Trotter Her studies have demon- 
strated that there is no difference m the sexes or races (white 
and negro) as to the abundance, length, and diameter of the faaal 
hair until after the tenth 3'ear of age She asserts that after the 
tenth j'ear ol age the hair m males exceeds m length and diameter 
that in females and the faaal hair of white women is somewhat 
more abundant and coarser than in the w-omen of the negro race 
It has been assumed that the localized hair distribution follow- 
mg adolescence is a secondary sex charactenstic The difference 
m the hair growth in the two sexes at adolescence, referable 
to awakened gonadial actint}, has been difficult to explain 
For mstance, hair appears at matunty on the mons and in the 
axiUie m both sexes but a long, thick grow th on the face occurs 
only m the male An inherent propertj of the glandular hor- 
mones in each sex as to selective location of hair growth is prob- ^ 
ablj’ the most logical explanation for the development of a 
male faaal distribution following adolescence This same speaal 
hormomc predigiosition is probably also productive of such 
differential sex characters as voice, stature, and mammary 
development This difference m faaal hair grow th m the sexes 
is possibly parball}' explamed by hlildred Trotter’s investiga- 
tions, which demonstrate that the length and thickness of the 
hair, but not its abundance, hax e much to do with the apparent 
hairmcss of this dermal surface 

A well-known abnormahty of hair growth is the state of 
hypolriclmts found present in the early castrate, eunuchoid, and 
thymicoljmphatic types In these positive cases of decreased 
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gmmdtal Junctton (Fig 1, B), this hypotnchosis is not universal, 
as the scalp is usually covered with a heaAy growth of long, 
coarse hair It also has been accepted that hypolhymdtsni 
produces a tendency to localized baldness of the scalp and eye- 
brows In a vague sense hair growth has been connected with 
the function of the suprarenal gland because of the veiy marked 
hirsultsm of virihsm, supposed!}* a disorder of the cortex of this 
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Fig 1 — AcromegaU , due to pituitary tumor, showing the character- 
istic hypertrichosis of the distal extremities and torso B, Eunuch castrated 
at the age of iii’e, demonstrating a bodih hi potnehosis (taken from Falta and 
Meyers’ Endocrine Diseases, 3d cd ) Both are aged twenty-five Note the 
difference m proportions The former has a longer upper measurement than 
lower and a longer height than span the latter has a longer lower measure- 
ment than upper and a longer span than height In A these proportions are 
due to earlj fusion of the epiphi-ses of the long bones, with retention of the 
mfantile dimensions, and in B, to I’en late epiph>-seal closure, with resultant 
overgrowth of the long bones 

gland The increased growth of hair in the large majonty of 
positive cases of pilmtansm (Fig 1, A), particularly on the 
distal extremities, m some instances on the chest and abdomen, 
has led to the bdief that the h}’pophyseal hormones also mflnpnrp 
the dermal appendages (as well as the osseous growth, gemtal 
function, etc ) 

There is e\ en less known of dermal tissue pigmentation ^hnn 
of tnchosis The well-known pigmentation of Addison's disease 
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(msuffiaency of the medullarj'- or chromafBn substance of the 
suprarenal gland) js demonstrative of the positive relationship 
of dermal discoloration to the endocrine sj’stem Li the htcr- 
ature chloasma (melanoderma) has been ascribed to abnormal 
function of many organs It frequently has been designated as 
“hver spots,” probably due to its yellowish tinge, and attnbuted 
to bihary funcbon Its orcumscnbed location, however, is 
suffiaent to distmgmsh it from bihaiy pigmentation hlany of 
the older vmters wrere inclmed to beheve that chloasma was due 
to ovanan disorder (chloasma utennum) because of its as- 
soaation with menstrual disorders, such as amenorrhea and 
dysmenorrhea Knowing the mtcraction of the hypophysis 
and the generative organs, one can readily see howr tlie ovanes 
might be suspected as its causation 

Vitihgo and morphea (absence of pigmentation) have been 
attnbuted by dermatologists to lues more frequently than to 
any other disease or disorder The presence of vilthgo and 
chloasma in contiguous dermal areas occumng so often m pituit- 
ansm is conduave to the opuuon that the hypophysis might also 
in some w'ay produce a lack of normal pigment m the skm Tbs 
heterodox state of a complete absence and an oveiproduction of 
pigment occurring in contiguous skin areas might be used as an 
argument against the theory that the dermal cells have an 
mherent pow’er to store or cast off pigment under given condi- 
tions The disproportionate distribution of hair is another ar- 
gument agamst the theory that a pnmaiy local cellular anomaly 
IS responsible for eitlier an unusual hairiness or a baldness of 
certam skm surfaces For example, an increased growlh of 
coarse, thick hair on the distal extremities, existmg with a 
tendency to mcreasmg baldness at the x ertex of the scalp, w ould 
speak against a local condition as responsible for either the 
cramal hypotrichosis or the cxtrenutal hj^iertncliosis On the 
other hand, the constant assoaation of absence and abnormal 
deposition of pigment, and also of locahzed alopcaa and hyper- 
tnchosis, with positive ductless gland disorders, could be inter- 
preted as mamtaming an mcrclory etiology’ for these various 
abnormal characters of the skin 
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Noteworthy contnbufaons towrard implicating the h 3 ’poph- 
ysis as a factor in abnormal pigment deposit are those of P 
E Smith B M Allen, and W J Atwell Their conclusions 
from experimentation on tadpoles productive of changes in 
dermal pigment are as follows (1) That removal of the antenor 
lobe of the h}T)oph 3 'Sis m the frog tadpole will produce an amphib- 
ian very much hghter m color than its normal mates This tj^pe 
has been termed the “silverv'” or “albmo” tadpole (Fig 2) 



Fig 2 — ^“Albino” or ‘‘siUvn " (hypophvsectomized) tadpole (from article 
b> Wayne J Atwell, Endocrmologj , -lol 5, March, 1921) Contraction of 
the melanophores (darkl> pigmented areas) and expansion of the xantho- 
leukophores O'ght colored areas) result from this experiment 

(2) That treatment of these “sil\ erj ” or “albmo” tadpoles with 
extract of the postenor or the middle lobe of the boxine hj^poph- 
3 ’sls causes a marked darkenmg of their surfaces due to change 
m their dermal pigment (3) Smitli has produced these pig- 
mentary' changes in the “albmo” tadpole with extracts of t^e 
postenor lobe, pars mtermedia, and antenor lobe of the bo\Tne 
hj-pophj'sis Atwell’s experiments, however, did not result m a 
change of pigment from gix-mg antenor lobe pitmtary extract 
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except m very large amount, which would rapidly prove fatal to 
the tadpole Atw ell ascribes the hght color m the "silvery” or 
“albino” tadpole to the fact that the deeper melanophores are 
contracted and the epidermal melanophores and free epidermal 
melanm are reduced m amount follotnng the remoial of the 
antenor lobe of the h}'pophysis They assert that the “silver}'” 
tadpole IS hght colored because of the contraction of the melan- 
ophores and lustrous because of the expansion of the hght 
colored pigment cells, or xantholeukophores (4) JfcCord and 
Allen found that the noimal frog tadpole is made much more 
transparent (called an “ashen” tadpole) by immersion m solution 
or emulsion of beef pmeal substance in water Their study of 
the pigment cells m these tadpoles showed that the epidermal 
chromatophores were not perceptibl}' modified, but the deeper 
melanophores underwent very stnlang contractions The effect 
of the pmeal substance as very transient, disappearing mthin 
a few hours unless the pmeal matter n as repeatedly added to the 
water Both Smith and AtneU confirmed most of the results 
obtamed from these experiments mth pmeal gland They 
further noted that the xantholeukophores v> ere not changed from 
their usual state of strong contraction 

The tendenq' to a marked hide-hainness, m i\hich there is a 
diffuse grow th of hair over the face (in the female) and the entire 
bod}', comparmg to that normally found m the axiUaiy and pubic 
regions m positu e affections of the suprarenal cortex (confirmed 
at autopsy), has introduced this ductless glandular tissue as 
another factor mffuencmg l/arr growth There also has been 
obsen ed m some of these cases a bromnsh-bladr skm discolora- 
tion, iihich would suggest a disorder of this portion of the supra- 
renal as an etiologicmfluencemflh«erwof dermal pigment 

Grouping — On this basis abnormal hair growth and pigmen- 
tation have been classified into two groups (1) primary, related 
directlv to disorder of the cortex of the suprarenal gland, and (2) 
secondary, associated with disorder of the hypophysis It is sug- 
gested that probably the pnraar}' cause for hair growth, and possi- 
bly for pigmentation, will ultimatel} be proved to be m the 
suprarenal cortex If this is true, in pituitarv’ cases liavmg 
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abnormal dermal changes, these effects are produced by the 
action of the pitmtarj’^ hormone upon the function of the supra- 
renal cortex This mteraction of the pitmtar}' gland and the 
suprarenal cortex is suspected not onl}* from anomalies of hair 
growth and pigmentation m pitmtarj cases but also from the 
presence of osseous changes m positive suprarenal cortex dis- 
orders similar to those found in acromegaly (See Case X, 
Fig 24 A B, Fig 25, C, D ) 

Dehlle, Fischer, and Fischer and Schultze have reported 
cases of acromegal}’’ m which there was noted a hyperplasia of 
the suprarenal Fischer and Schultze noted the entire supra- 
renal cortex, as well as medulla, hj-perplastic, while Ddille ob- 
ser\'ed a hj’perplasia only of the cortex The hj'pertnchosis 
m acromegal}' is assumed to be secondarj', possibl}' related to the 
suprarenal cortex through the hormomc action of these two 
glands The parts of the glands operatmg m this procedure 
(as designated) are the antenor lobe of the hj-pophj’sis and 
the cortex of the suprarenal Unfortunately, the hormones 
from these endocrme structures are not sufBaently elaborated 
to allow of further deductions than those drawn mainly from 
clmical mvestigation 

It IS mterestmg m considenng these two endocrme glands 
(suprarenal and hypophj-sis) assoaatcd dimcally with abnormal 
over- or imderproduction of hair and pigment to note their 
siimlanty embrj ologicallj , histologically, and physiologicall)’ 
Thej- are duahstic glands, ha\Tng two separate and distinct 
portions demed from different embiyologic sources The 
suprarenal medulla is dem ed from the ectoderm and the cortex 
from the mesoderm (the woIfBan duct, a part of the sexual 
sj'stem) The antenor lobe of the hj'pophjsis is denved from 
the epithehal portion of Rathke’s pouch, the postenor lobe from 
the diencephalon Histologically, the antenor pitmtaiy lobe and 
the cortex of the suprarenal are the cellular portions of the glands, 
whereas the postenor lobe of the hj’pophj'sis and the medulla 
of the suprarenal consist entirely of neural tissue Phj'siologic- 
aUy the two portions of each gland ha\e entireh different 
functions Epmephnn (from the suprarenal medullal and the 
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extract from th.6 posterior pituitarj’ lobe may be considered 
positive hormones, both ha\ing specific effects upon involuntaiy 
musde contraction Evans and lus collaborators ha\ e recently 
demonstrated characteristic effects upon growtli, estrum, and 
omiation from extracts of the anterior lobe of tlie pituitar}' uhen 
injected into the pentoneum of rats The active pnnaple of the 
suprarenal cortex (if such there is) hasnot been isolated Hotv ei cr, 
dimcal cases showing positive cortex lesions at postmortem have 
demonstrated that the function of this glandular tissue also 
must be related to growth and to genital function and develop- 
ment, as W’ell as influential in dermal changes The mterrelation 
of the antenor lobe of the hypophjrsis and the suprarenal cortex 
has been shown m axpenmental work on ammals, m which the 
removal of one of these organs produces demonstrable changes 
m the other Chmcally, then mterrelation has been shown by 
the effects upon common bormomc signs, such as the osseous 
and gemtal, as well as by the tnchosis and pigmentation found 
so frequently m disorders of both of these endoenne structures 
The dtslrtbuhon of hatr growth is as important a diagnostic 
sign of ductless gland disorder as is the distribution of panniculus 
m endoerme adiposity It is well known, for instance, that a 
supraclavicular and a dorsal hand and foot paddmg indicate a 
hjqiothyroidism, a classical girdle obesity, a hjpopituitansm,. 
and a mammary' and mons panmculus, a hjpogonadism (1) 
The fact that there is so constant an assoaation of a dispropor- 
tionate overgrowth of hatr on the distal extremthes witli a partial 
or final complete vertex alopcaa (Figs 3, A, 3, B, and 5, B) in 
acromegaly or an aaomegabc tj'pe of mdmdual is significant 
This frequent combmation of hyper- and hypotrichosis in the 
acromegahe would indicate that a cranial alopeaa in the non- 
pathogemc pituitary tjpe of Indl^^d^al might also be referred 
to the function of the hj’pophjscal gland This alopecia begms 
at the frontotemporal angle, with a gradual recession of the 
hairhne along the temporal ndge, unUl finally the enUre vertex 
of the head is bald, with a residual growth along the lateral or 
marginal scalp (2) Bypothyrmd baldness begms along the 
m argin of the scalp {marginal alopecia'), oftenest along the 



STUDIES ON HAIR GROWTH AND PIGMENTATION 


9 


temporal regions, less frequently at the occiput rarely, unless 
in a temunal complete mvolvement, extendmg to the vertex 
(Figs 4, A, 4, B, and 5, A) The character of the new growth 
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Fig 3 — ^Beginning vertex alopecia in positi\e pituitary disorder of both 
sexes Note the extension of the baldness toward the \ ertex at the fronto- 
temporal angles A (Case III) is aged eighteen, B, aged forty 
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Fig 4 — Marginal alopeaa due to hypothyroidism in the adult (A) and 
in childhood (B) Note the normal growth on the vertex, with tendency to 
baldness at the margins of the scalp The former reacted completely to 
thyroid thcnp\ 


of hair m these two conditions (vertex and margmal alopeaa) 
differs ThjToidism produces a i erj- marked change in the gross 
character of the hair The nev hair is usually of a a ery dehcate, 
fine quality as compared with that preyious to the onset of the 
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condition (3) The hypotnchosts of hypogonadism (Fig i, B) 
as present in early castrates, eunuchoids, and status thynu- 
coljTnphaticus is one affecting the bodj but not the scalp wbch 
IS usually fully covered \nth long coarse hair This condition 
contrasts shaiply mth the verte\ alopecia and hypertrichosis 
of the distal extremities and bod}' so often present in acro- 
megaly (4) Vinhsm supposed to be due to disorder of the 
suprarenal cortex, has as a sign a gcneraltccd hypertrichosis (Figs 
2S-31) mvohmg both the body and face That on the body is 
of the intensit}' of hide-haimess, bemg coarse and long as that 



A B 

Fig 5 — Compnnson of marginal (ii> poth> roid) and \crte'c ([jituitarj) 
alopecia in the prcidult age A, Hj pothyroid girl mth n t j pical margmil 
alopecia almost completelv encircling the scalp B, Positive pitiiitarism, aged 
thirtv -one, n ith a charncteristic \citcx alopecia 

ordinanlv present m the axilla; and on the mons The speaal 
charactenstic of this condition, however is the marked faaal 
hair, particularly in the female, effecting a full grow th of mustache 
and beard (S) Just the opposite of this generalized hypertri- 
chosis IS a universal hypotrichosis (Fig 6) a falling out of the 
hair and failure of recurrent growth, iniolnng the scalp, eye- 
brow s eyehds axilla;, and mons In some of these cases studied 
by the writer there has been endence of an insuffiaencj' of a 
number of ductless glands However, whether this glandular 
affection had any relation to the absence of hair is questionable 
Tw 0 illustrative cases are as follows 
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Case I Generalized Hypotrichosis — ^Miss F R , No 3611, 
aged thirty-four (Figs 6-8) The patient gave a history of 
attacks of localized alopeaa for twenty-five years A gener- 
alized atnchia of scalp and body had been present for a yeax pre- 



Fig 6 — Complete h^•potrIchoslS (scalp, brows, tMlte mens and bod^ sur- 
faces) in a pluriglandular disorder (Case I) 



A B 

Fig 7 —Same case as Fig 6. before (A) and after (B) substitution thjToid 
and pituitaia treatment 

ceding obseriation At the age of ten a bald spot i inch in 
diameter appeared above the left ear and two or three years 
later other bald spots occurred Her head w'as shaved at that 
bme and withm one year the hair grew* over the entire scalp 
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At seventeen another bald spot appeared, and at tv'entj'-three 
the hair of the entire scalp began falhng out mth a couiadent 
thinning of the .i\illar>’ and pubic hair Local treatment, the 
patient stated, produced a complete cure, the hair of the scalp 
regaimng its normal thickness and quaht}’’ At twenty -nme 
the condition recurred and one year before obser\'ation the hair 
from the scalp, e3'ebrons, eyehds, axillaj, mons, and other dermal 
surfaces had entirelj' disappeared Dunng this year she had 
undergone continuous local treatment, as n ell as constitutional, 
mduding th3T0id medication, without the shghtcst sign of a 
return of hair growtli A medical sun'ej' was made, with a 



A B 


Fig S — ^Scalp of Case I (same as Figs 6 and T) before (A) and after (B) 

treatment 

diagnosis of alopecia due to an early hypolhyrotdism, probably 
changed to a thyropiimlary insufficiency The only abnormal 
signs besides the thyroid developmental history and pituitary 
make-up, osseous and orthodontial changes w ere a hypotension 
(blood-pressure, 90 / 60 ) and a decreased sugar tolerance, with- 
out glycosuria She was placed under therapy’’ consisting of 
thjTOid and pituitary substances by mouth and extract of anterior 
lobe pituitary mtramuscularly Six months after treatment 
was begim hair appeared on the scalp, eyebrows, eyehds, and m 
the axillse Eight montlis later she had almost complete resto- 
ration of the entire dermal hair grow th (Figs 7 , S) 
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from knees to dorsal feet (Fig 11) In some cases, however, 
the chest and abdomen are also covered with a thick growth of 
hair This same disproportionate hair distribution is noted m 
manj’’ individuals of pitmtaiy make-up who do not have patho- 
logic signs of acromegal)'- For instance, the short, stocky m- 
di\udual ha\Tng the upper measurement (s 3 miph 3 ^s to vertex) 
longer than the lower (symphysis to soles of feet) and an unusual 
growth of hair on the distal extrenuties not infrequently has 
either a complete or a partial vertex alopeaa The u nter first 
became mterested in the possible relationship of the vertex 
alopeaas to pitmtansm from a study of hjqiophyseal cases m both 
sexes rangmg from fourteen to nmeteen years of age The 
foUowmg are illustrative cases 

Case in — ^Mr C F , No 2567, aged eighteen (Fig 3, A) 
This patient had a begmnmg vertex alopeaa, the margmal scalp 
bemg well supphed with coarse, thickly distnbuted hair There 
were positive signs of pitmtansm (osseous, orthodonbal, and gen- 
ital) He had been under the obsen’-ation of a very competent 
dermatologist, and prolonged thjwoid gland and local dermato- 
logic treatment produced no change m the alopeaa The th)'- 
roid treatment was given also under our observation for more 
than six months and dunng this time there was noted a pro- 
gressive retraction of the hairhne, with a thinning of the vertex 
hair He was then placed imder pitmtarv' treatment, autenor 
lobe substance by mouth and hypodermically This was fol- 
lowed by a vertex growth practicall}' as thick as at the marging 
of the scalp FoUowmg withdrawal of this treatment, a re- 
lapse occurred, characterized bj* a continued progression of 
the alopeaa 

Case IV — ^JIiss O K , No 1554, aged nmeteen Smee the 
age of thirteen there had been a gradual thinning of the hair, 
particularly at the ^ertex and the frontotemporal margins 
The marginal hair otherwise was practicaUy normal m distnbu- 
tion, length, and quahtj' The patient had taken speaal scalp 
and local dermatologic treatment and thjroid gland substance 
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Fig 10 — Acromegalj (from Falta and Me\er8' Endocrine Diseases) 
Note the hypertrichosis of the distal extremities, with a coexistent vertex 
alopecia 



Fig 11— Positix’e case of pituitary tumor nith hypertnehosis of the distal 

extremities 

pictures of acromegaly (Fig 10 ) one is impressed with the fre- 
quency m this condition of this disproportionate hair growth 
and distnbution The hyTiertnchosis is located most charac- 
teristically on the distal e'rtremities, from elbows to fingers and 
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from knees to dorsal feet (Fig 11) In some cases, however, 
the chest and abdomen are also covered ivith a thick growth of 
hair This same disproportionate hair distnbution is noted in 
many mdi\iduals of pitmtai^- make-up who do not have patho- 
logic signs of acromegal}* For instance, the short, stocky m- 
diAidual havmg the upper measurement (symphysis to vertex) 
longer than the lower (symphj'sis to soles of feet) and an unusual 
growth of hair on the distal extremities not infrequently has 
either a complete or a partial vertex alopeaa The wnter first 
became mterested m the possible relationship of the vertex 
alopeaas to pitmtansm from a study of h 5 ’pophyseal cases m both 
sexes ranging from fourteen to nmeteen j'ears of age The 
foUowmg are illustrative cases 

Case ni — ^Mr C F , No 2567, aged eighteen (Fig 3, A) 
This patient had a begmmng vertex alopeaa, the margmal scalp 
bemg well supphed with coarse, thickly distributed hair There 
were positive signs of pitmtansm (osseous, orthodonbal, and gen- 
ital) He had been under the obser\*ation of a very competent 
dermatologist, and prolonged thjTOid gland and local dermato- 
logic treatment produced no change m the alopeaa The thy- 
roid treatment was given also under our obserrahon for more 
than SIX months and durmg this time there was noted a pro- 
gressive retraction of the hairlme, with a thinmng of the vertex 
hair He nas then placed imder pitmtan’- treatment, antenor 
lobe substance by mouth and hj-podenmcall 3 ' This was fol- 
lowed b}' a vertex gron-th practicallj' as thick as at the margme 
of the scalp FoUowmg withdrawal of this treatment, a re- 
lapse occurred, characterized bj- a contmued progression of 
the alopeaa 

Case IV — ^iliss 0 K. , No 1554, aged nmeteen Smee the 
age of thirteen there had been a gradual thinning of the hair, 
particularly at the \ertex and the frontotemporal margine 
The marginal hair othennse was practicaUj’ normal m distnbu- 
tion, length, and quahty The patient had taken speaal scalp 
and local dermatologic treatment and thjToid gland substance 
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mtemall}’’ without arresting the progress of tlus alopcaa On 
pitmtarj’- treatment (desiccated antenor lobe substance by 
mouth and extract of this lobe hj'podemucaHj') for a number of 
months, there w as no further progression No marked increase 
m length or abundance of the hair occurred, although tlicre ap- 
peared a slight growth of new hair 

A number of months* treatment in these cases, however, is 
msuffiaent for basing an opmion of ultimate results The treat- 
ment should not be discontmued, through discouragement, for 
at least one year Sometimes after an mten'al of contmuously 
mcreasmg baldness, a final complete normal growtli is accom- 
phshed It should be stated that the relationship to endoerme 
treatment of this renewed growth of hair m these cases has not 
been defimtely cstabhshed 

Pigmentation — ^The espenmental work of Smith and Atwell 
on tadpoles with relation to the hiTiophysis, m wluch lliey pro- 
duced decrease in and restoration of pigmentation, has its clmical 
bearing m the mterpretation of the pigmentation found m pituit- 
ary disorders in the human In the pure msuffiacncy of the 
antenor lobe of the hypophysis (as demonstrated in the Lorain- 
LeM tj-pe) without postenor lobe disorder, as well as in the 
bilobar (Frolihcli’s) s}’ndrome, Mtiligo and chloasma, vatjing m 
mtensity and distnbution, are among the constant signs (as 
shown m Fig 12) 

Case V Bilobar Hypopituitansm * — ^Afrs R D J , No 2384, 
aged twenty-four (Fig 12) This is a classical case, presentmg 
the sjmdrome of an enormous gam in weight (100 pounds witlun 
one year, following a gradual mcrcase of 50 pounds from the age 
of matunty), a complete amenorrhea for one jnar, assoaated 
sjmptoms of headache, hot flushes, nausea and \omitmg, rapid 
decay of tlic teeth and pigmentation Substitution of both lobes 
of the pituitary' gland bj mouth and h}'podermically resulted in 
the return of her menses for two months For the following 
year the paUent failed to receive treatment and dunng this time 

‘Reported in Tices Practice of Medicine, \oI \jii, 1921 {\\ T Prior 
Co , Hagerstown, Md ) 
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her menses recurred regularly, but urere verj- scanty, less than, 
one day m duration There were no changes m her obesit 3 ’’, 
pigmentation or other hormomc signs dunng this short course 
of treatment or the year following 



Fig 12 — ^Extensn-e chloasma and coincident ^^tIlIgo of the neck and arms 
in a bilobar h\'popttaitan5m (Case V) 

The following case is also one of chloasmas assoaated with 
positi\ e pitmtari’ disorder and illustrates the hereditaiy tend- 
encj' m endocnne dysfimction 

Case VI — \ oung w oman haAing a verj' classical pitmtaiy 
syndrome apphed for medical opimon regarding an amenorrhea, 
with a comadent dj smenorrhea occurrmg at mtervals of e 
to eight months In addition to the pituitary signs of obesit)’, 
osseous and orthodontial changes, and amenorrhea, she had a 
verj’ promment chloasma and contiguous Mtiligo Her mother 
also had a \ ery marked chloasma and Mtihgo of the hands (as 
^own m Fig 13) Inquiry concenung the mother’s menstrual 
histoiy re\ ealed that she had had long mten*als of amenorrhea, 
with mtermittent metrorrhagia and dj’smenorrhea, and from her 
general type (short stocky, and obese) one would suspect a 

\ 0 l. 9 — 2 
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bUobar h3'popitmtansm No other fanuly histor 3 ^ of amenorrhea, 
obesity, or dermal pigmentation, to the patient’s knowledge 
could be ehcited ’ 



Fig 13— Chloasma and Mtihgo of the hands (referred to under Case VI) 



A B 

Fig 14 — Pituitary insufficiency shoning (A) a beginning \crtcx alopecia and 
(B) a marked chloasma and vitiligo of the arms 

An mterestmg case presenting a combination of vertex 
alopeaa with ^^tlbgo and chloasma is shorni in Fig 14 This 
chloasma pigmentation is rarer and is less marked and extcnsiv c 
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m the male than in the female Figure 15 demonstrates a very 
positive pigmentation about the forehead and face m a classical 
male acromegahc f^Tpe 

Case Vn — ^hlr G W , No 2407, aged thirty-one (Fig 15) 
This patient presented himself for a hj’persesuahly He had the 
positive signs of acromegaty, as e\udenced m the »-ray of the 
osseous S 5 ’'stem, orthodontia! changes, pigmentation, etc He 
was a member of a rehgious order which required cebbac^"" He 



Fig IS — Chloasma of the forehead and face m a positive acromegalic (Case 

VII) 

was unusually consaentious m the work of his order and had 
nsen to a high standmg due to his mental abihfy Notvnth- 
standmg his rehgious faith, philosophy, and the extreme disa- 
phne of this order, his mabihty to control his sexual impulses 
finall}' forced him to resign 

The above case demonstrates the effect of endocrme h 5 'per- 
actl^’ltJ’■ upon the sexuahty, m turn mfluencmg the conduct of 
the mdividual 

In assoaation with the unusual deposition of pigment or 
chloasma, m many positive pitmtarj' disorders, as has been 
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stated, there has been noted the absence of dermal pigment (vi» 
tthgo) Vitihgo frequently exists side by side mth an overdevel- 
opment of pigment m localized skm areas, the contrast bemg 
suffiaent to allow its photographic reproduction (Fig 12) The 
chloasma m pitmtaty disorders is located about the hairhne of 
the forehead, angles of the mouth, jaw, mpples, and m other 
tissues which are the seats of pigmentabon, as verruce Varia- 
tion m the mtensity of this pigment has been observed, partic- 
ularly m females during the menses and pregnanej' Van- 
afibn has also been noted m cases m which tliere is favorable 
therapeutic response m the general signs of pituitansm, as 
decrease m obesity, return of the menstrual flow m amenorrheal 
cases, etc This is considered additional reason for crediting the 
changes of dermal pigmentation m these cases to the function of 
the antenor lobe of the hypophj'sis Chloasma is particularly 
important m a nulhparous woman, owmg to its physiologic 
occurrence m the pnmipara and the fact that it often becomes 
permanent after once established, bemg intensified by vanous 
conditions Erdheim and Stumme have noted the constant 
physiologic enlargement of the hypophysis durmg pregnancy 
In the pituitary type of woman other mild hypophyseal signs are 
noted dunng pregnancy A subdetmal mfiltration about the 
short and flat bones of the face and ertremities (produemg a 
thickemng of these overlymg tissues) and bluntmg of the peaked 
bones are sometimes present m pregnancy and considered a 
pituitary sign Therefore, m a woman who has conceived, 
chloasma may be due to a physiologic hyperactiiity of the 
hypophysis occurnng durmg ^e previous pregnanq}' and need 
not be related to abnormal function of this gland m the succced- 
mg years It is well known that many cases of acromegaly 
begin with and are a continuation of physiologic changes m 
pregnancy The following case (Fig 16) is an illustration of the 
etiologic influence of pregnancy m acromegaly 

Case Vin— Mrs C F , No 3486 , aged thirty-tw o (Fig 16) 
The patient entered the ho^ital m good condition for dehveiy 
She had de^ eloped outspoken signs of pituitansm dunng her 
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pregnancy, conastmg of a very marked diloasma, with mtenafi- 
cation of the pigment in the verrucse, an abnormal growth of 
Tiair about the arms and face, blunting of the peaked bones, and 
enlargement of the hands and feet FoUowmg herddiveij’, 
instead of subadmg (as after normal pregnancy), these condi- 
tions progressed Her hands and feet contmued to enlarge, the 
hair growth on the arms and below the knees mcreased, and the 
pigmentation about the face, neck, and m the verrurae was m- 
tensified She developed mto a very classical case of acromegalj’' 



Fig 16 — Acromegah following pregnancy (Case VIII) Note the 
marked hj’pertnchosis of the arms and face, with the increased pigmentation 
of the ^rrucae. The tj-pical "spade” hand and the normal hand are shown 
in companson 

The presence of lutfligo in these positive pitmtary disorders 
(Fig 17) has led to a further studi’’ of conditions, such as sclero- 
derma, haimg a Autibgo as one of the frequent dermal changes 
The effect of extract of the postenor lobe pituitary gland upon 
the vasculantj- of tlie (as exudenced by its production of 
pallor, from constriction of the dermal artenoles, descnbed by 
the wnter as a “vascular reaction”) has directed the attention 
to the pitiutary treatment of scleroderma A number of cases 
of sderoderma were treated with extract of the postenor lobe of 
the hypophysis m order to deterziune any marked effect upon the 
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Fig 17 — Cloasma and Mtiligo in positiic pituitir\ disorders. 

vitiliginous areas or the general contraction of the skin from such 
therapy In the more ad^ anced cases in v, hich the sclerodcrmal 
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areas werever}- large coraparativelj' little effect of treatment was 
noted In some of the cases of morphea or small localized areas 
of scleroderma, a lerj- marked change occurred foUonmg the 
mstitution of pituitarj' treatment 

Case IX — ^Miss E , No 3246, aged four (Fig 18, A and B) 

Referred by Drs ilook and Engman 

The patient had a localized scleroderma m the nght antenor 
■cerincal region, which was progressmg by pseudopod extension 
upw ard along the folds of the neck to the region behmd the ear 



A B 

Fig 18 — Morphea, or localized scleroderma, before (A) and after (B) pit- 
uitar\ treatment (Case IX) 


and o^ er the crest of the lower maxilla For eight months after 
the onset this progression w as contmuous although dermatologic 
treatment, consistmg of local apphcations, a'-ra}*’ and ultra- 
■vrolet raj’s, and mtemal medication of thjToid gland had been 
adinmistered constantly Followmg our first observation of the 
case thj-roid therapy was contmued for two months, dutmg 
Tthich time the lesion progressed The treatment i\as then 
changed to pituitaij’ substance, entire gland, 15 to 20 grams 
(1-1 3 gm ) dail}' bj* mouth and obstetnc pituitnn 10 nunimg 
(06 c c ) mtramuscularlj’ neeklj- A marked effect iras noted 
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111 the scletodennal areas, first manifested a change from a. 
pearly nhite aspect to a pinkish tinge, indicatmg a return of 
vascularization in this area Apparently a new growtli of 
blood-vessels caused the white, contracted, fixed area gradually 
to revert to a normal skm tissue w'hicli could not be differentiated 
from the surrounding skm 

Prunaiy (Suprarenal Cortex) Hypertrichosis and Pigmenta- 
tion — As stated m our previous gross groupmg of these cases, 
imtil more defimte proof excludmg the suprarenal as the pnmaij'" 
cause of these abnormal skm characters is presented, tlus gland 
TFill be considered the most probable endoenne tissue directly 



Fig 19 Fig 20 Fig 21 

Fig 19 — Facial h> pertrichosis in a bilobar hipoplij-scal insu/Tieicncy' 
with an amenorrhea of three jears Note the separation of the upper teeth 
Fig 20 — Facial tnchosis in a pituitary (bilobar) insufiiciencv 
Fig 21 — Facial hirsutism occurring with a suprarenal cortex tumor 

responsible for these speafic dermal changes It is now well 
estabhshed that the medullary portion of the suprarenal gland 
can be excluded as an etiologic factor m chloasma, aitiligo, or 
h5'pertncliosis The pigmentation of Addison’s disease is of 
an entirely different character and distribution It is a diffuse 
dirtj’’ 5'ellow’' discoloration or impregnation of the skin and 
present m somewhat circumscribed form on the \nsiblc mucous 
membrane of the conjunctiia, mouth, and rectum The hyper- 
trichosis related to suprarenal cortex disorder is different m 
location and distribution from a secondary or pituitarj’ hair 
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psyche and sex lushnct di^roportionate to the pliysical 
and genital development (5) Hypertrichosis (6) Adiposity 
These last two are present m only a certam percentage The 
accelerated ossification, which can be detemuned by the proper 
roentgenograms for the developmental age, while a verj'’ im- 
portant diagnostic sign, is merely that present with exy lij-per- 
gemtahsm in the juvenile age It ivould not differentiate tlus 
condition from a hyperpmeahsm produemg a macrogenitosomia, 



Fig 22 — Case of pseudohermaphroditism (b> courtesy of Dr Jas H 
Hutton, Chicago) Note the hypotrichosis, which probably debars this cise 
from classification with the suprarenal cortex disorders 


also characterized by mcreased size and function of the gener- 
ative organs Hypertnchosis and adiposity rarely occur with 
the latter tj^pe of pubertas pnecox (Fig 23) The adipositj' is 
not a common complement of all preadolescent suprarenal 
cortex cases, bemg present m about 30 per cenL of those collected 
from the literature Hjiiertnchosis is much less frequent m this 
type than m the postadolescent variety The majonty of pre- 
adolescent cases reported to date arc female, and probablj less 
than half of these had a faaal hair grow th The hteraturc on 
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this subject has been reviewed by Neurath and Glynn Of 17 
cases collected by Glynn, 14 were of the female sex Individual 
reports of positive cases controlled by autopsy m females rangmg 
m age from four months to eleven years have been made by 
Cooke, Tilesius, Ogle, Calcott-Fox, Orth, Dobbertm, Bullock 
and Sequeira, and others, and m males from one-half year to 



^ B C 

Fig 23 — Cases of macrogenitosoniia (probably due to pineahsm) Note 
the absence of hypertnchosis, which helps to differentiate the precocious 
genital and physical deTClopment in these cases from suprarenal corte'? 
disorder (Figure C, on the right, published through the courtesy of Dr \Vm 
McKim Marriott, Children’s Hospital, St Louis, shown in comparison with 
two of the writer’s cases ) 

fourteen and one-half years, by Lmser and Adams A summary 
of a fewr of these positive cases follows' 

Case of Glynn Girl five years old This patient was as 
large as a normal fourteen-year-old girl Hair was present on 
the upper hp, pubis, and back The sex organs were egieaally 

* From Falta and Mejers’ Endocrme Diseases, 3d ed , P Blakiston’s Son 
& Compan% , Philadelphia 
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vreli devdoped Obesity waspresent At autopsy a large tumor 
of the suprarenal cortex w as found The ovanes and hj-pophysis 
were normal 

CaseofLinser Boy five and one-half years old His general 
appearance was that of a youth, for which reason he was ad- 
nntted to the men’s department of the hospital He was 138 an 
m height The penis was 8 to 9 cm long, the testidcs were as 
large as a pigeon’s egg, and the prostate u as like that of a fifteen- 
year-old boy The size of the body, ossification of the epiphyseal 
ends, and teeth corresponded to those of a fifteen-year-old boy 
The upper measurement was longer than the loner Adiposity 
was present Autopsy showed tumor of the suprarenal cortex 
The hypophysis was normal 

Case of Richards Girl seven years old At the age of five 
she developed pubic and faaal hair At seven years she looked 
like a n oman twenty years old 

Case of French Girl seven years old, having an abnormal 
hair growth, which had begun to develop at tlie age of eighteen 
months The genital organs n ere very large Autopsy revealed 
a suprarenal tumor 

Case of Jump, Beates, and Babcock Girl seven years old, 
showing a precoaous development of the axtemal genitalia, 
■vnth an enlarged chtons An unusual grow th of pubic hair w as 
present The menses had not appeared The patient died 
dunng an operation for removml of the hj'pemcphroma 

Case of Bullock and Sequeira Girl elev'cn years old The 
general development was that of a forty-year-old woman Her 
height was 4 feet, 6 mches, her n eight, 87 pounds JIcnstruation 
had begim at the age of nme and three-fourths years The 
breasts were fuUy developed and long hairs were present on the 
gemtaha Adiposity had developed and had increased with the 
age Autopsy showed a large tumor of the left suprarenal, wth 
metastases, hyperplasia of the thyroid and parathjToids, a 
fully dev’cloped uterus, and large ovanes, with corpora lutea of re- 
cent date 

Case of Adams Boy fourteen and three-fourths vears of 
age Puberty began at the age of ten The boy w as unusually 
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large and muscular The autopsy showed a tumor of the left 
suprarenal cortex 

n The postadolescent vanety of disorder of the suprarenal 
cortex present the foUowmg assoaated signs (1) Hypertnchosts, 
noted particularly m the female, m whom there appears a mus- 
tache and faaal hair grouili, as udl as a marked overgrowth of 
the hair on the bodj'', mvolvmg the postenor thorax, the abdo- 
men, and the extremities (2) Inversion of the physical type 
toward that of the opposite sex, with wide pelvis and genu 
valgum m the male and narrow, elhptic pelvis and genu varum 
m the female (3) Gemtol dysfunction, evidenced by mcreased or 
decreased sexuahty, such as nymphomama, fngidity, and 
amenorrhea m the female and excessive hbido and potency or 
unpotency m the male These changes m the female are often 
assoaated with a deepenmg of the voice, in character and tone 
resembhng that of the male (4) Adiposity, consistmg of a' 
generalized deposition, not conforming to the other endoerme 
t 3 ’pes of obesity (present m less than 50 per cent of the cases) 
(5) A circumscribed black or broion pigment of the face and bodil}' 
folds (as the axillaij', mgumal, and at the elbows and knees) 
The hj’pertnchosis m postadolescent cases is probabty the most 
constant objective sign In the female it is espeaally suggestive 
of suprarenal cortex lesion or chsorder There are nearly always 
assoaated mth it gemtal dj^function and mversion of the sex 
type Pigmentation and adiposity may or may not be present 
m mdiindual cases Their absence does not chscrecht the chag- 
nosis 

An abstracted review of a few of the cases m the hterature is 
given, demonstratmg the prevalence of faaal hj’pertnchosis m 
postadolescent cases 

Case of Bortz and Thumm Female aged sixteen and three- 
fourths years, vith abnormally rapid development a few years 
after adolescence Amenorrhea occurred within one year after 
adolescence, comadentallj' with a luxuriant hair growth, consist- 
ing of a black beard and mustache and an unusual growth of hair 
over the chest and hnea alba The voice became deeper and a 
universal adiposity developed Autopsy’ revealed bilateral 
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tumor of the suprarenal gland, atrophic ovaries, and an enor- 
mously enlarged thj-roid gland The hj-pophysis v as nonnal 
Case of Wmkier Girl sixteen 3 'ears old She had an abundant 
growth of black hair on the upper lip The uterus was small 
Autopsy showed a tumor of the nght suprarenal, uath metastascs 
Case of Launois, Pmard, and Gallais Girl mneteen years old 
The menses began at the age of thirteen At seventeen violent 
vmmtmg, with severe abdommal pain, occurred Obesity, 
which jBnally became colossal, and mental changes developed 
Amenorrhea also occurred, accompamed bj' cmaaation, and 
finally a general hypertrichosis, with a black beard and mustache 
A tumor of the nght suprarenal -was found at postmortem 

Case of Bovm Female tw'enty-eight j^ears old Amenorrhea 
occurred at twenty-one The patient had had tw'o normal 
pregnanaes previously to this age At the tune of tlie amenor- 
rhea an overgrowth of the hair on the abdomen and a beard appeared 
Simultaneously there developed an abdommal tumor Opera- 
tion revealed a large ovanan tmnor havmg its ongm m embry- 
onal rests of the suprarenal tissue The patient recovered from 
the operation, after lohtch the uterus enlarged, the menses reappeared, 
and the abnormal hair growth disappeared 

Case of Dalach6 Female aged twenty-eight, with a beard 
and mustache Amenorrhea occurred following abortion 

Case of Goldschwend Female aged thirty-nme, W'ho had had 
5 children before the age of thirfy-suc The menses stopped at 
thirty-six This was comadent with the development of an 
abdominal tumor Accompanying the amenorrhea and abdom- 
mal tumor, there w'as a marked hypertrichosis about the body, 
particularly the abdomen, and a mustache and beard Autopsy 
revealed a mahgnant adenoma of the left suprarenal The 
uterus and ovaries were small The epiphysis and hypophysis 
were normal 

Case of Santi Female fifty-three j ears of age, who had had 
two normal pregnanaes before the age of forty-seven The 
menses had been regular until forty -seven, when they became 
more frequent until there was an almost constant menstrual 
flow Enlargement of the abdomen occurred comadcntally 
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With an enormous obesitj' Autopsy showed a tumor of the 
kidne}’’ proceedmg from separated suprarenal germs and a 
camilar tumor of the o\ aiA- There was no statement as to hair 
growth 

TTT The group of disorders of the cortical substance of the 
suprarenal haiing a greater or less marked tendency to her- 
maphroditism were thoroughly reMewed by \ Neugebauer, who 
collected 13 positive cases of suprarenal tumor These cases axe 
medical curiosities and so rare that thej' need no great consider- 
ation hlaxchand, Engelhardt, Fiebiger, Hepner and Ogston, 
and Mdsner report cases m the adult and newborn The adult 
cases had the classical suprarenal hair distribution, mvolvmg the 
face and entire body, whereas some of the cases reported before 
the adolescent age w’ere free from hj-pertnchosis 

As illustrative of the su^ect ^mdrome of suprarenal cortex 
disorder, the following personally observ^ed cases are abstracted 
(Figs 24r-29, 31) 

Case X— INIiss E Y , Xo 4084, aged eighteen (Figs 24-27) 
The menses of this patient appeared first at the age of thirteen 
and were very irregular, with mtervals of two to three months 
The flow was two or three days m duration, moderate m amount 
without dysmenorrheal symptoms These imperfect periods 
contmued until the age of fourteen, when the patient had an 
attack of rheumatism, following w hich the menses ceased entirely 
and until the age of eighteen, when the obsen’ations were made' 
a complete amenorrhea existed Comadent with the cessation 
of her periods there was noted a tendenq’ to oaergrowOt of the 
hatr on ihe face and body Soon afterward a deep brownish- 
black pigmentation appeared about the axillm, skm folds of the 
body, chin, lower ma-viUa, and median anterior cenicg] region 
(Fig 25, C and D) About a j-ear following the amenorrhea 
hjpertnehosis, and pigmentation, her mother noted igjj 
aded changes in her features, which had been rather 
angled (Fig 24, A) The nose, chm, and other peaked 
began to show disluict bluntmg (Figs 24, B 25, C and m 
The skm and subdermal tissue of the face became thicken^ 
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SO as to give her a sullen drowsy appearance .\n infiltra- 
tion about the imsts and hands, feet and ankles was also 
obsen'^ed Her configuration was of the male tj-pc, with narrow 
pelvis and absence of the genu valgum (Fig 26, E) The onl} 
other abnormal physical sign was a markedly enlarged chtons 
(Fig 27), presentmg a tendency to pseudohermaphroditism No 



Fig 24 — Suprareml cortex disorder (Com: X), igcd fifteen (A) and 
eighteen (B), before and after CMdencc of cortical supnrcnil disorder oc 
curred Note the difference m facnJ contour In A the features arc ilntpl% 
angled, in B the nose and chin tre blunt and 1 marked subderma! infiltration 
of the face is present 


ph 3 rsical or pyelographic e\idencc of an enlargement of the 
suprarenal or encroachment upon the pchis of tlic kidney was 
found 

She was placed xmder \anous endocrine therap\ for four 
months without the production of anj perceptible change in 
her syndrome Bj permission of the patient the right supra- 
renal gland was then explored by Dr F \V Baiiej, without 
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Fig 25 — Same case as Fig 24, A and B (suprarenal cortex disorder. 
Case X) Note the blunting of the facial peaked bones, the bron-nish-black 
pigmentation about the axillae and chin and the unusual muscular dea-elop- 
ment 



E F 


Fig 26 — E IS the posterior aaeA\ of Case X (same as Figs 24, 25), lUus- 
trating the tcndenc\ to the opposite sex stature Note the narrow pelvis 
Bcnu \arum, and unusual muscular dexelopm.nt F is Case XII, also a 
suprarenal cortex disorder 
tOL. 0—3 
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finding any abnormahtj* m consistency or macroscopic appear- 
ance On the day folloinng the operation, the patient for tlie 
first tune within four years had an apparently normal menstrual 
flow, which contmued for one and one-half days There uas 
also at that time an almost complete disappearance of the 
brownish-black pigmentation about the louer dun and 
WTiether this menstrual flow nas a comcidcnce or in an}' way 
related to the exploration of the suprarenal gland is undcter- 



Fig 27 — Case X Xote the enlarged clitoris, shoning a tcndcnc% to pseudo- 
hermaphroditism 

mmed The patient returned to her home m Tacoma, Washmgton, 
and has reported smee that she has had no further recurrence of 
her menstrual flow and that her pigmentation has returned as 
marked as e^er 

Case XI.— IMiss A S, No 4225, aged tuenty (Tig 28) 
The chief complamts of this patient Tierc loss of interest in all 
actmties, e-xtreme timidity and reser\e, irregular menses, a gam 
m n eight from 94 to 185 pounds witlun tuo }cars, and somno- 
lence Until adolescence (at the age of thirteen) she had been a 
verj' bnght, actiie child, leading her classes at school ha\ang 
a host of fnends, and entenng into all social acUnties of a 
girl of her age With the onset of her menstruation, she began 
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to change very deadedl}’- mentally She lost all uutiatrve 
and failed to recognize any responsibihtj' At tunes, without 
apparent cause, she would not speak to her mother or brother for 
several daj's She preferred being alone, not lea\’mg her home 
except to receive faaal treatments for removal of the faaal hair 
Her psychic stigmata mcreased and she finall}’- began to speak of 
herself as infenor soaally to other people 



F:g 2S — Suprarenal corte\ disorder (Case XI) Hvpertnchosis of the 
arms, legs, and face (The facial hair had been largeK remo\ ed bj depilatory 
treatment ) 

Her menses were always irregular, with mtervals of four to 
SUE weeks, seven to fourteen days m duration, moderate m 
amount and without dysmenorrhea Following a change from 
Arkansas to AMsconsm to attend the imiversity, the patient had 
an amenorrhea of eighteen months The penods recurred when 
she returned home, but remamed irregular At the tune of the 
prolonged amenorrhea, she began to gam weight, mcreasmg 
dunng the foUowmg two years from 94 to 185 pounds Durmg 
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the sue months precedmg observation, the weight decreased to 
155 pounds Somnolence had been a symptom for several years, 
the amount of sleep averaging fifteen hours daily 

The physical exammation revealed a type tendmg toward 
the male, with faaal and general hypertrichosis, narroiv pelws, 
genu varum, and overdevdopment of the chtons and labia majora 
The hirsutism was characterized by long hair on the lower 
extrenuties, a mascuhne distnbution on the abdomen, a locabz- 
ation on the upper posterior thorax, from the ceriucal region 
down over the lumbosacral, and a faaal growth mvohnng the 
cheeks, upper hp, rami of the mandible, and submental region 
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Fig 29 (CaseXI) 


The adrenahn test was positive, the pituitrm test, negative 
(Fig 29) A complete medical sun'ey, witli these exceptions, 
revealed no abnormahties 

Case Xn.— Miss N F , No 3375, aged seventeen (Fig 26, F) 
The patient was referred for examination by the St Loms 
Psychiatnc Cbrac because of a voluntary- dehnquency' of tlircc 
years She had been adopted at the age of five into surroundings 
of refinement and culture and evidently had been unable to 
adjust herself to her enwonment, which was of the most liberal 
and agreeable She would leave home for a number of nights 
at a time, seekmg company- in lower lex els of soacty- Her 
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Fig 30 — ^Suprarenal cortex disorder Note the hypertrichosis of the scalp, 

legs, and arms 




"WimAir EXGELB\CH 


3S 

intellectual development was adjudged normal by a psjdu- 
atnst, although she was given to fabncation and deception 

The menses began at fifteen and were irr<^lar, mth 
intenmssioms of two or three months, until the sixteenth year 
Dunng that year they were regular, ivith mterx^als of twenty- 
eight daj's, moderate in amount, four days m duration, and 
accompamed by no abnormal grmptoms A hj'pertncfaosis 
about the extremities and posterior thorax developed at that time 
She also had an unusual growth m stature durmg the eight 
months precedmg observation, foUowmg her sixteenth buthday 

The basal metabobc rate w as -IS per cent, the blood-pressure, 
100 (systohc), and the adrenalm response negative 

This case does not present the quadnsymptom complex 
required for a suprarenal cortex disorder, yet the generahzed 
hjrpertnchosis and miaistrual disturbance without other deter* 
mmable cause w ould suggest this condition very strongly 

CaseXm. — Mr A J P,No 4320, aged twenty-six (Fig 32) 
The patient had masturbated since the age of fourteen and for 
four or five years previous to the age of twenty-three (three 
years before obsenmtion) had performed this act almost daily 
At that time he made a number of imsuccessful attempts at 
sexual intercourse Subsequently he gradually lost lus potenq' 
At the time of obserx'ation a complete absence of potency and 
hbido had existed for one year He had had nocturnal emissions, 
without erection, every three or four raghts (occasionally twice 
a mght) for the precedmg three years A marked fatigabihy’ 
had been present for two years Nervousness was one of the 
chief sjmptoms, characterized by cxatabihty, irritability, 
marked oppression, and decreased memory and concentration 
He was given to worrying over tnfles and to introspection with 
regard to his condition Other sjunploms were increased per- 
spiration and occasional throbbmg headaches of one day’s 
duration The nervousness and depression had become so 
extreme that he would shut himself in completely, refusing to 
assoaatewithanj one except as required bj lus daily professional 
duties 
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Phj'sical exammation revealed an excessive li3'pertnchosis 
ln^ ohing the thorax, loins, and extremities, and a recent tend- 
ency' to vertex alopeaa A suqiect diagnosis of primary hypcr- 
acltvity of the cortex of the suprarenal, recently changed into in- 
siiffiaency of this glandular tissue, Tv-as made m this case. The 
hj-perfunction of this gland produced a ven* marked hy-per- 
sexuahtj”, "which "was finall}' changed to a hyposexuahty' The 



Fig 32 — Suprareml cortex disorder iCase XIII) The chief SNmptom 
was a complete loss of potenc\ at the age of tw ent\ -fit e Note the marked 
hypertrichosis on the legs (The hair of the arms and torso is not w ell depicted 
in this photograph ) 

marked hypertnchosis and assoaated abnormal gemtal function 
yvould arouse tliese suspiaons There also nught be secondarily' 
a possible disturbance of function of the antenor lobe pitmtary' 
gland, from the tendency' to y'ertex alopeaa so often present m 
the acromegahe tj'pe haying a hypertnchosis The unusual body' 
hair groyt th is much more pronounced than that assoaated with 
pituitansm and in itself w ould lead one to suspect cortical lesion 
of the adrenal as accountmg for the entire symptomatology' 
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Pathology —The positive cases of suprarenal cortege dis- 
order have at autopsy nearly all shown signs of a hypernephroma 
of the cortex The tumors are made up of round or oval pol^’g- 
onal cells of epithelial character having many shapes They 
retam much of their embrjrologic character, probably due to the 
fact that the suprarenal cortex ongmates from the mesodem 
For this reason, they appear to be histologically primary sarcoma 
Woolley differentiates them from suprarenal sarcoma by tlie fact 
that they do not have true lumma The bemgn form of adenoma 
or so-called Grawitz tumor, may ongmate from cmbrjonal 
suprarenal rests m the kidney', ovary, or tail of the pancreas 
Chmcally, it is significant that these Grawitz tumors are nei'cr 
assoaated with alterations m the funebon of the suprarenal 
cortex as endenced by changes in the somatic or gemtal sphere 
This was recently brought out by Stoerck and Zehbc They 
sometimes do become large enough to produce pressure symp- 
toms and frequently metastases Westphal collected 24 of these 
adenomata from the hterature and added 7 from his own sta- 
tistics In 2 of his cases he reported a glycosuria 

Bittorf reported 2 cases of mtlaicra] hypernephroma havmg 
a general picture of Addison’s disease Both %vcrc cured by 
operation, all symptoms bemg reheved except the pigmentation 
This fact that Addison's disease might be due to unilateral supra- 
renal medullary msuffiacncy should be kept m nund, for, as 
illustrated by these 2 cases, the fatal prognosis in Addison’s 
disease might be averted m the small percentage of cases haiing 
this imilateral mvolvement 

WTule It IS true that nearly all the positive cases in the liter- 
ature thus far have been related definitely to tumefaction of the 
cortex of the suprarenal or of embiyonal suprarenal rests m the 
ovary, testis, or pancreas, a few have shown at postmortem a 
simple hyperplasia, or unilateral or bilateral swelhng, of the 
suprarenal cortex Most of these positive cases of simple h)q)cr- 
plasia will be found classified with the pseudohermaphroditisms, 
havmg all the signs of a suprarenal cortex complex and hving to 
an old age This is the basis for the hjiiothesis that many of 
these cases (parucularly of the younger ages) having a duration 
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■of a number of years are probably associated with a functional 
cortical lesion of the suprarenal, without defimte structural 
changes m the cortex or the surroundmg tissue, as the medulla, 
"kidney, or other contiguous organs 

The study of tnchosis and pigmentation from an endocnn- 
-ologic viewpoint leads one mto an unexplored field, which yet 
■demands a very considerable mvestigation and confirmation 
WTule it IS true that the mtemal secretions afford an explanation 
for some types of hair growth and pigmentation, it is likely that 
there are etiologic factors beanng upon these dermal changes 
■which are entirely mdependent of the endocrme and autonomic 
neiv'ous systems One can but feel that clinical combmed with 
other mvestigative work directed toward solvmg the ph3'siologic 
functions of these endocrme tissues which influence the dermal 
•structures -will be rewarded by sigmficant discovenes The 
advancements m this stud3’’, too, should have a wider apphca- 
tion than those pertaimng merety to treatment of these faaal 
And other disfigurements, as the3’’ would open the field for a 
better conception of the hormomc effects of these glands as 
related to the devdopment and function of other systems 
•Owmg to our imperfect knowledge of the ph3'siolog3’^ of the supra- 
renal cortex, therapy directed toward the rehef of conditions 
with which it IS rdated has been of httle avail Li the dermal 
conditions assoaated "with pitmtansm the treatment has been 
effective 01113'^ m those cases in •which the general endocrine states 
have been remediable It is hoped, however, that a continua- 
tion of these studies wtU stimulate research which •will supply 
the ke3' to the pathogenesis of these aberrant dermal states 
This, m turn, will introduce a ph3’siologic mterpretation which 
will be the means of a more rational tlierap3'’ 
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CLINIC OF DR McEIM :NL\RRI0TT 


From ihe DEPARiman: of Pediatrics, Washejgtok UNU’ERsm 
School of ilEDicisE, akd the St Loms Childeex’s Hospital 


HYDROCEPHALUS 

The spinal flmd is secreted, in greater part at least, b}* the 
choroid plexuses in the cerebral \ entndes Little, il any, of this 
flmd IS absorbed m the ventndes, but passes out through the 
aqueduct of Syhius and the foranuna of Luschka and Magendie 
to the subarachnoid spaces over the surface of the brain and 
surrounding the spmal cord Absoiption of the flmd occurs 
dueflj' in the subarachnoid space Under ordmarj' conditions a 
perfect balance is maintained between secretion and absorption 
The spmal flmd fills the ventndes and the subarachnoid spaces, 
but remams under a low pressure If for any reason the balance 
between secretion and absorption is disturbed so that an excess 
of spmal flmd accumulates, hvdrostatic pressure will nse and 
will cause compression of the bram and ultimatdy lead to en- 
largement of the cramal ca^'lt3’■ 

Inasmuch as the flmd is chiefly secreted m the ventndes, 
and is absorbed m the subarachnoid spaces, the pressure of the 
flmd will be greater in the ventndes than dsewhere The 
hj-drocephalus is, therefore, usually of the "mtemal” vanety, 
t c , there is an excess accumulation and excess pressure of spinal 
flmd m the ventndes o^ the bram The effect of this is tlie 
distention, especially of the lateral ventndes, which results m 
compression atrophy of the brain and a progressl^ e mcrease in 
the size of the head 

H} drocephalus maj' exist as a congemtal condition, or may 
be acquired at any time during life Congemtal h> drocephalus 
IS often the result of blockmg of the passages by which the spmal 
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fluid passes from the ventndes to the subarachnoid space In 
other instances there is a disturbance of the balance between 
secretion and absoiption so that an increased accumulation of 
fluid results, c\ en though the passages remain open In some of 
these patients flmds seem to be excreted m excessne amounts 
In others absorption from the subarachnoid is poor There is a 
close relationship betw'een congemtal hj droccphalus and spina 
bifida It is probable that an excess production of spmal fluid 
in intra-utenne hfe is one of the important causes of spina bifida 
The fluid in the subarachnoid bemg under increased pressure 
the spinal meninges bulge out, and in this way prc\ent closure 
of the spmal canal In other cases the spinal canal closes but 
the head enlarges In the case of many patients with spina 
bifida removal of the sac and closure of the openmg results m the 
prompt development of hydrocephalus 

Acquired hj'drocephalus is the result of any condition whicli 
leads to an increased secretion of spmal fluid or to a blocking of 
the paths of absorption In any form of mcnmgitis more or less 
inflammatorj' exudate is poured out and mixes with the spinal 
fliud, thus mcreasmg its xolume Absorption may not be in- 
creased suffiaently to care for this excess of fluid In some forms 
of menmgitis there is also likely to be a blocking off of a portion 
of the subarachnoid space or damage to the vessels and hinphalics 
which are concerned with absorption Some degree of hjdro- 
cephalus is common during the acute stages of anj tjpc of 
menmgitis In a certam number of instances the damage due to 
inflammation is such that there is complete blocking of the 
foramma or firm adhesions which render inactive a portion of the 
subarachnoid spaces In these cases the hydrocephalus is pro- 
gressive Bram tumors particularly those located in the region 
of the cerebellum or pons may, by pressure, close off the passages 
through which the fluid reaches the subarachnoid spaces and this 
will, of course, lead to a distention of the \ entndcs with fluifl 
The diagnosis of hydrocephalus, espcaallj if it is well marked, 
offers xen little difficult} The increased size and progres<»xc 
enlargement of the head, out of proportion to llic rest of the 
body, the characteristic fauJgmg of the forehead, and m the 
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case of infants, the mde-open bulging fontanels the \'isual 
disturbances, the charactenstic rolling down of the eyes, the 
pecuhar percussion note given when the skull is tapped, all 
point to the existence of the condition But the diagnosis of 
the particular t^pe of h3'drocephalus is somewhat more difficult 
and is of considerable importance, if intelhgent treatment is to 
be pursued The treatment will depend upon the cause and 
nature of the condition and maj* m a considerable number of 
instances be entueh* successful 

Not so manj* j ears ago hj drocephalus was considered incur- 
able but at the present time methods are available b\' which a 
certam number of patients ma5* be successful!}- treated "WTiat- 
ever fonn of treatment is adopted it should be instituted early, 
inasmuch as a severe degree of hydrocephalus leads to marked 
mental deterioration, a mild degree of h\ drocephalus however, 
IS qmte compatible with normal and ei en superior mentahty 

The cases selected for pr^entation today illustrate some of 
common t}-pes of h} drocephalus and the methods of diagnosis 
and treatment which should be adopted 


Case L — ^This infant is now four months of age She was 
bom at term and seemed to be normal except tor a spma bifida 
Cher the fourth and fifth lumbar vertebrm there was a protrud- 
mg sac about the size of half a lemon coi ered by a thm almost 
transparent membrane normal skm extended only up to the 
edge of the sac. The head was said to be ol approximately 
normal size and shape at the time of birth The mother noticed, 
however that the head grew rapidly following birth. The 
tm’ant was brought to the hospital at the age of three weeks and 
at this time the evidences of hydrocephalus were unmistakable 
The anterior and posterior fontanels and the sagittal sutures 
^ere wide open and bulgmg the forehead was promment, the 
masnnmn drcumference or the head was 2 mches greater than 
the average for norma! infants of the same age. Pressure on 
the head caused the lumbar sac to s-^elL There —as therefore 
obviously free comm-unicatron between the ventricles and the 
spinal subaiadmold. A lumbar ptmcture —as not done. There 
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was some spastiaty of both legs The physical examination 
was otherrose negative . The mfant \\as well nounshcd and 
took all feedings well The cry v as lusty Blood Wassermaim 
was negative, and tuberculm skin test was negative It was 
evident that this was a case of congenital hydrocephalus due m 
all likelihood to a production of spinal fluid m excess of absorp- 
tion 

The spina bifida uas considered inoperable by Dr Ernest 
Sachs, and on his recommendation the sac was subjected to dry 
heat, a method of treatment nhich has been found to be satis- 
factory m such cases A frame contauung electnc hghts •was 
put over the child’s bed and the sac baked m tins u ay As a 
result of this treatment the sac shriveled up considerably and 
finally scarred fairly u ell, as can be seen The head, however, 
increased rapidly m size The mcrease m arcumference durmg 
the first week m the hospital was at the rate of approximately 
f inch a day, whereas the normal rate of growth at this age is 
about ^ mch a month 

In a case of this type it is advisable to first attempt medical 
means of treatment The most successful of these means m our 
expenence is the administration of theobromm-sodio-sahiylatc 
(diuretm) The rationale of this method of treatment has been 
discussed elsewhere * 

This patient was given 0 05 gm Q gr ) of diuretm by mouth 
three times a day, for a penod of one w eek Durmg this time the 
head mereased m size about | mch The dosage of diuretm w as 
then mereased to 0 15 gm (2] gr ) three Umes a day lias was 
kept up for a week and a half and during that time the mcrease 
m the size of the head was I mch The dosage of diuretm was 
then mereased to 0 2 gm (3 gr ) three times a day and the size 
of the head remamed constant The diuretm was tlien stopped 
for a penod of three days m order to determme w hether or not the 
cessation of grow th seemed to be defimtely related to the givmg 
of the diuretm The head mereased f inch m arcumference 

» The Use of Theobromine Sodio Sahevhte (Diuretm) m the Treatment 
of H\droccphaIus. McKitn Mimott, \mcr Jour Dis Child , Octolicr, 1024, 

%-oI 2S, p 479 
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during these three daj's The diuretm administration w'as re- 
sumed m the dosage of 0 2 gm (3 gr ) three tunes a day and under 
tins treatment the arcumference of the head has continued to 
remain stationary 

Although the h 3 'drocephalus seems to have been arrested, 
tbis infant is not domg well Pydocj'stitis, which is a frequent 
comphcation of spma bihda, has developed and the ultimate 
prognosis is not good The treatment with diuretm should be 
continued In such a case one may hope that if the infant sur- 
vives and grows that a balance between secretion and absorption 
of spmal flmd maj' be attamed and that further treatment can 
be di^ensed with If not, such surgical procedures as removal 
of the choroid plexus from one or both ventndes, as recommended 
by Band}', should be considered, or subcutaneous dramage, as 
recommended by Sachs 

Case n — ^The second patient is fifteen months of age and was 
entirdy normal during the first three months of life At the age 
of three months the infant devdoped high fever and had numer- 
ous con\*ulaons The head was retracted and the back arched 
These sjTnptoms persisted for some time There was no phj’s- 
iaan m attendance and no lumbar puncture was done at that 
time The mother stated that followmg this attack the child’s 
head had been getting rapidlj* larger Two months after this, 
when the child was five months of age, die was brought to the 
St. Loms Children’s Hospital At that time there was e\'ident 
hj-drocephalus The head was about If mdies larger m arcum- 
ference than that of an average infant of the same age A 
lumbar punctiue was done and a large amount of dear fimd 
remo\ ed The flmd was under inaeased pressure and pressure 
on the wide open fontanel caused flmd to qnirt from the lumbar 
puncture needle The fluid was dear and contained 5 cells per 
cubicmilhmeter The Wasseimann reaction was n^ative on blood 
and spmal flmd, and the tubercuhn sVm test was also negative 
The child was undernourished, but seemed fairlj* intelligent 
There was some spastiatj’’ of the legs 

From the histon* of this case it appeared probable that the 

lOL. 9—4 
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tion be^een the ventndes and the spinal subarachnoid spaces 
The fluid contained 3 cells, no globulin, and the Wassemiann re- 
action was negative There was therefore no question of an 
active meningitis 

In such a case treatment with diuretin is hhely to be unsuc- 
cessful, inasmuch as there is no chance for absoiption of fluid 
Surgical procedures offer the only hope of successful treatment 
Operation was performed by Dr Ernest Sachs The fourth 
ventncle and basal astema were exposed and it was found that 
the astema was completdy obliterated and that the aqueduct of 
Sylvius was not patent The cerebellum was hfted and a small 
rubber catheter inserted so as to open the channel of the aque- 
duct and m this way a free flow of cerebrospinal fluid was ob- 
tamed The catheter nas allowed to remam m for several dajs 
and was then removed Shortly afterward the operative wound 
was completely dosed It is now seventeen months smee 
the operation was performed and the head is exactly the same 
size as It was at the tune of the operation The patient is 
devdopmg wdl m a physical way, can talk some, but is unable 
to raise its head In this case the further progress of the hydro- 
cephalus has been arrested, but, unfortunatdy, senous damage 
had occurred before treatment was mstituted 

The particular surgical operation to be recommended in 
cases of hydrocqihalus depends upon the nature of the process 
If there is an operable tumor present which is causing obstruction 
the tumor is, of course, removed In other cases of obstruction 
of the aqueduct of Sylvius puncture of the corpus callosum, so as 
to allow passage of the spmal fluid from the ventncle out to 
the subarachnoid spaces has been successful Complete removal 
of the choroid plexus from one or both ventndes has been advo- 
cated by Dandy and satisfactoiy results have been obtained in a 
few instances The mortahty of this operation, however, is 
high 

Another procedure, and one which has been successful in 
several of our patients, is the operation recommended by Sachs, 
m which the roof of the fourth ventndc is removed and the 
spinal fluid allowed to dram subcutaneously 
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Case IV — The nest case illustrates a different of h 3 ’-dro- 

cephalus and one for which a distinctlj' different form of treat- 
ment must be adopted This patient is eight months of age 
and was brought to the hospital with the complaint of a large 
head and repeated comnilsions The infant was apparently 
normal at birth and was breast fed, but never gamed weight in 
a normal manner It was noticed bj' the mother that the head 
had been enlargmg ever ^ce the first few wedrs of life. At the 
age of five months the child had a number of comTilaons, but 
otherwise there were no acute illnesses The child was first 
brought to the hospital at the age of five and a half months 
She was much undernourished and the head was distinctlj’ en- 
larged The fontanels, both anterior and posterior, were open 
and bulgmg The sagittal suture was not closed Ph 3 ;sical 
examination otherwise was negative A lumbar puncture was 
done The fluid was dear and flowed freelj' The flmd con- 
tamed 60 cells per cubic centimeter, which were almost entirely 
monoculears The fluid gave a positive globuhn test. The 
colloidal gold reaction was 0001121000, a defimtd}’- abnormal 
finding The Wassermarm reaction on the blood and spmal 
flmd was 4-r m all antigens 

This was ob^^ousl^' a case of congemtal g-phihs in which the 
menmges were mvoh ed The hj'drocephalus was the result of a 
syphflitic memngitis 

It has been shown that m approsunatdj' one-third of the 
cases of congemtal sj^philis some mvolvement of the central 
ner\ous ^*5tem is present, but onlj* rardj- is there suffiaent 
merungeal mvolvement to lead to the condition of hydrocephalus 

The mdication for treatment is dear in a case of this type 
The patient was given the usual treatment for congenital 
i^phihs, 1 c , three intravenous mjections of argihenamin were 
gl^en at weekly mtervals The dose was 001 gm for each 
kilogram of body weight At the same time the infant w as given 
intramuscular injections of 1 per cent, mercuric chlorid solution 
m an amount of 0 05 c.c. (i mm ) per kilogram of bod 3 ’’ washt 
weekly Besides this 1/5 gr of mercuiy* with chalk was ^ven 
three times dailj* bj* mouth 



54 


Mcsaor MARRIOTT 


It js usually not advisable to give any mtraspinous treatment 
until the general treatment has been administered for some time 
because of the fact that senous reactions occasionally occur 
which have been interpreted as being due to a sudden killing off 
of spirochetes m the central nervous system 

In this particular case at the end of one month of general 
treatment the patient nas given a Svnft-Ellis mtraspinous 
treatment, % c , the mother of tlie patient received a full dose of 
arsphenamm and one-half hour later a small quantity of blood 
was removed from the mother and allowed to clot The scrum 
w'as separated, inactivated, and S c c of this serum given to the 
baby mtraspinously This same treatment has been repeated 
once since 

The infant has received altogether three courses of three 
doses each of arsphenamm rntrav^enously, and mercut3’ injections 
have been kept up At the present time the mfant is m good 
general condition, has gamed weight well with simple feeding, 
has had no further convulsions and the head, although larger 
than normal, is not mcreasmg m size The Wassermann reac- 
tion on the blood and spmal fluid is now negativ'e This patient 
should nevertheless continue to receive antisyphilitic treatment 
for at least another year It will be unncccssarj' to resort to any 
further procedures m so far as the hydrocephalus is concerned 
This group of cases illustrates very well the general methods 
of procedure w hicli are to be adopted m handling a case of hydro- 
cephalus The first step is to determine whether or not the 
hydrocephalus is the result of an active memngitis or if it is due 
to obstruction between the ventricles and subarachnoid spaces 
Information regarding the first pouit can be obtamed from an 
exammation of the cerebrospinal fluid The fluid obtained bj 
lumbar puncture may be clear, whereas that obtamed from the 
ventncles may contam an excess of cells or may even be defi- 
nitely purulent Both vcntncular and lumbar puncture should 
usually be done This is easilj accomplished in the case of 
infants Information as to communication between the v-entn- 
dcs and the subarachnoid spaces is obtamed by observing 
whether or not there is a free flow of fluid on lumbar puncture 
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and if the fluids in the ventndes and in the subarachnoid spaces 
are under the same degree of pressure, further, whether pressure 
on the fontanel causes a distinct mcrease in the flow of flmd from 
the lumbar puncture needle 

In the case of active meningitis due to the menmgococcus 
appropriate serum treatment should be mstituted, and it is wdl 
to note in this connection that in the case of infants with menin- 
gococcus memugibs it is advantageous to admimster serum mto 
the ventndes as wdl as mto the spmal subarachnoid space 
In syphihtic memngitis appropnate antisj'phihtic treatment 
should be mstituted In the so-called “acute hydrocephalus” of 
tuberculous memngitis treatment is at best palhati\ e and should 
consist m frequent lumbar punctures 

WTien the hydrocephalus is of the “commumcatmg’ type 
* c , n hen there is free commumcation between the ventndes and 
the subarachnoid diuretm should be admimstered, and usually 
this treatment leads to good results When the h3’'drocephalus 
IS of the non-commumcative tj-pe surgical procedures are m- 
dicated 
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and the hke Acquired mental defiaencj" is the t>pe seen as the 
result of some infection as moungitis or encephalitis or the 
mental retardation which at times develops in the course of 
epilepsy 

Perhaps as satisfactory a classification as any is a simple 
grouping accordmg to the anatomic or pathologic type presented 
These are 

1 Simple amentia The majonty of cases belong to this 
group which is made up of ail cases not falhng mto one of the 
following groups Most of these types are self-explanatory and 
I do not consider it worth while to discuss each Ijiie m detail, 
as they are fully covered m nearly e\erj' text-book on pcdiatncs 

2 iiicrocephalus 

3 Hydrocephalus 

4 jMongolism 

5 Cretimsm (^lost important from the standpomt of 
therapy ) 

6 Amaurotic family idioc>' 

7 Defiaency accompanjing spastic birth palsies as a result 
of hemorrhage 

8 Acquired defiaem^' as a result of 

(а) Congenital sj^ihilis 

(б) Menmgitis or encephahtis 
(c) Epilepsy 

Regardless of the tj-pe or cause of mental defiacncj , the most 
useful and important one from a practical standpoint is a classifi- 
cation or groupmg based upon the degree of defiaency or retard- 
ation It IS difficult to apply this classificaUon in considering 
mfants, but for children over three years it is most important, 
as the ultimate disposition of the racntall} defiaent indmdual 
must be based upon the degree of retardation Tor man\ xcars 
a classification into (1) idiots, mental dciclopment under two 
years’ lex el, (2) imbeales, mental dexclopment two to sc\cn 
years, (3) morons, mental dexelopment sc\cn to ten years, has 
been m use ^^^uIe satisfactoo' m a gross way from Uie xicw- 
point of medical dassificauon, modem psj cholog>* has dc\ eloped 
a much more accurate method of detcrminmg the mental age 
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THE MEXTALLY DEFECin:E ixr.-jT rru: 

From a practical standpomt tbe dassmc^lfr. i . 

ever be used, as the terms “idiot*’ and 'jmbedk ii;*r _ 

sense of horror and despair to the parents , 

without accomphshmg any definite puT'' 

child as “retarded” -with a mental age oT ‘ 

the case maj' be, adequately co^ers Ihe MVi ' 

standpomt 

Diagnosis — The diagnosis of meatel / 

infant ma^* be easy or difficult m the mdi' ^ 
bab}' presents some of the marked distme* 
defiaenev* as hj drocephalus, microcepha’u 
spastic paral}-sis, an obviously loiv grade o' me , 
is often CMdent As w e have pointed out, how , / ' 

of patients with mental deficiency bf long jn * u<, ' , ' 

amentia, and in these there may be no gw^b'. * ^ ^ ' 

de\ elopment of the brain or mental po^\ »j 
has to be gmded more by what the baby f, ib ^ ^ 
anj striking posito e ewdence 

In the first two years of life the f'vjd<')<( o 
more of a physical nature than of a purely jui t ; ^ 
rule, the a-\ erage baby does certain Ihf/igb v j’ , 
regularity which more or less denote norm-. I ww 
head is held up steadih atjour monUis. 
time the mfant usually grasps quite dWmj)<l, , 

IS particularly true of the nursing boll)i>, }/ 3 hi u , 
fed At about six or seven months th<* b-^bi 
\erj' defmite recognition of the mother or ,< 
close attendance At about nme months i>n , , 
iTithout support Walking is more irngijl-r, 
baby will make a definite attempt to v/db b, 1 
month Speech is eien more irregular in 3»‘ +, 
ment, but, as a rule, smgle w'ords w'lll b> v^t 
twel\e month and from six to twelve nioni!)- , 
be put together in short but complete 
that a baby is free from obvious physical dffic 
malnutntion, failure to follow tlie above pr.^, 
suspiaous of mental defiaenev Thus failurf v 
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up at five months or to grasp at objects by the avth or seventh 
month, or failure to sit up alone by the tu dfth month, wJulc not 
in themselves evidence of mental defiaency, should alnajs sug- 
gest such a possibihty to the mmd of tlieph}’siaam\ho should 
watch the progress of tlie baby more closely mthout alamung the 
parents Wallang may be delayed and is perhaps the least 
important of the items In the same way speech is frequently 
delaj'ed until the second year and the baby may turn out to be 
perfectly normal It is particularly suspiaous if tlie baby is 
backward m several u ays 

In addition to these negative, as we may term them, phases 
of development, a charactenstic suggestive symptom uhich 
appears early in mental defiaency is a tendency toward rhjrthmic 
movements Thus a child wdl sit up perhaps at the proper age, 
but constantly sway his body back and forth, and I have seen a 
mentally defiaent child otheiwise apparently normal in its 
development constantly change its balance from one foot to tlie 
other m a swaying movement when it began to stand This v, as 
the first suspiaon of the retardation of mental development, at 
sixteen months m this case Another trait of the mentally 
backward child is the continuation beyond aghtecn months of 
the use of meanmgless souncis which are normal even at twelve 
months 

No defimte diagnosis of mental defiaency m a young mfant 
should ever be made upon failure of any one factor in the dci clop- 
ment, but usually m mental defiaency one sees a general retarda- 
tion in all of the factors mentioned above In my own cspenence 
the most characteristic early sign is the failure of the baby to 
attempt to hold the bottle when it is being fed Beyond the 
age of two years a diagnosis of a marked degree of mental defia- 
ency IS deadedly easy and obvious One must be most guarded 
m the diagnosis of defiaency in an infant unless ob\aous signs 
of an anatomic or pathologic nature are assoaated with the back- 
wardness Phj'Sical retardation as a result of malnutrition may 
make a child backward when there is nothmg the matter with 
the bram Moreover, ra the case of simple amentia, one cannot 
tell at an early age just what degree of mental retardation is 
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present and not infrequently infants vrho seem qmte hopeless 
progress to a mental age of several years 

Leavmg now the question of infancy, we come to the group 
of children m which the phjrsical development, as a rule, has been 
httle if any retarded, but in whom there is a defimte backward- 
ness Frequently m these children there is httle if any suspidon 
of mental retardation m infancy and the suspiaon is first aroused 
in earty childhood or when the child attends school In the past 
these children have usually been referred to as “queer” and no 
real idea of mental defiaency had been present. This is the 
fidd of diagnosis and stud}' which was largdy opened up through 
the epoch-makmg work of Binet, a pioneer m the fidd of mental 
and mtdligence testmg Bmet devised a senes of graded prob- 
lems designed to test the native intdhgence of children at differ- 
ent age penods rather than mtdhgence or knowledge acquired 
through school or home trammg Bmet’s first group of tests he 
withm the age of mtdhgence of the normal three- 5 ’’ear-old child, 
and the rest are graded up to the age of fifteen, together with an 
adult list FoUowmg Bmet’s death m 1911 this work has been 
earned on by numerous psj'chologists and a number of scales 
ha\ e been supphed by different workers for the measurement of 
mtdhgence One of the most useful of these is the so-called 
Stamford modification v orked out by Prof Terman and his co- 
workers In the last decade these tests have not only been used 
for the determining of mental retardation, but they have found 
wide apphcation by psychologists m dete rmining the tendenaes 
of the mdividual along different hnes of actiiity and in determm- 
ing imusual mental supenonty as well as defiaency Many of 
the tests which hai e been devised require ^edal apparatus and 
all require a rather defimte method of askmg and givmg the 
questions m the various tests 

Those of us who deal with children are particularly interested 
in the tests of the first three 3 ’ears The ongmal Bmet tests for 
the third, fourth, and fifth years are as shown on page 62 
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Age three 

Points to nose eyes, and mouth 
Repeats two digits 

Enumerates well-known objects m a picture 

Gives family name 

Repeats a sentence of sue sjllables 

Age four 
Ones his sex 
Names knife and penny 
Repeats three digits 
Compares two Imes 

Age five 

Compares two weights 

Completes a square 

Repeats a sentence of ten syllables 

Counts four pennies 

Unites the halves of divided rectangle 

Many duldren of four or five years can do the tests of chil* 
dren a year or more older, but a child of four or five who cannot do 
the tests for his age is usually decidedly backw'ard An excellent 
book on the subject is that of Prof Terman on "The Measure- 
ment of Human Intelligence ” 

Management of the Defective — The mentally deficient in- 
fant or child presents a problem in management rather than 
treatment, for in only one tjpe— cretinism— is therapi of any 
avail in improvmg the mental condition Our problem is rather 
one of de\ eloping to its fullest ertent the mentality which ovists 
in each mdividual case and in developing a program of life for the 
individual patient As Dr John Thompson , of Edmboro, so aptlv 
states It, w e must alw aj s keep m mind that "not only is tlic cluld 
not like other children, but that, except in the rarest cases, he vill 
ncicr become so ” Our problem is a broad and complicated one 
and we must take into consideration in each individual case not 
onlj the immediate care and training of the baby, but the enn- 
ronmcntal surroundings, the tjpe, character, and mtclligcncc of 
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the parents (espeaall}- the mother) the position of the child in 
the family — ^whether an only dnld or one m the imdst of a fannly 
of normtd dnldren — and the economic and soaal status of the 
parents 

Perhaps it is "wdl to discuss first of all the problem of mform- 
mg parents that their child is mentaUj- badmard This is any- 
thmg but an easj' task and each time I am up against the problem 
I end by bemg qmte sure that the next time it has to be faced m3* 
attitude will be qmte the re^ erse You can be quite sure that 
the vast majonU* of parents will not onl\* be resentful but will 
be absolutelj* positiie jou are wrong m \*our diagnosis, and I 
know some parents who hai e never been wilhng to admit that 
their child differed m anj* way from a normal child even though 
their child was a hopeless defective obinous to everj- one To 
begm with one should ne\ er make a snap or abrupt diagnosis 
Even though the condition is obinous nothmg is to be gamed b\* 
haste and the phj'siaan s problem is as mudi to help the parents 
as It is to help the child Our attitude must be gmded of 
course as to whether the infant is seen m our regular practice or 
the consultmg room In the latter case we can be sure the 
mfant has been or will be bartered around from phisiaan to 
phj-siaan and m time to faddist or cultist until some one is 
found who promises a cure One can hardl\- blame the parents 
of a mentall\ defecti\ e child from trjnng everi-thing from osteop- 
athy to Christian Sdence and when they finallj: come back for 
advice haimg realized j ou ha^ e been honest, I can ne\ er find 
mj-self censorious but sj-mpathetic, over their efforts When 
the parent comes to the consultmg room with a mentalh* de- 
fecti\ e child I never trj* to find to whom thei have been or what 
they ha^ e been told as one can be certam thei* are after a differ- 
ent opimon and this almost without exception one cannot give 
Under these arcumstances it is best be frank— not brutal — 
helpful and hopeful — ^not despondent but above all to be truth- 
ful You know that the first shock is o\er and that tellmg the 
parents the child is backward will not upset their balance 

In one s own practice the problem is different. Here except 
in the case of obvious pathologic conditions the state of affairs 
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slo^^ly makes itself manifest to the phjsiaan through tlie failure 
of the child to develop as outlmed above Watch the mfant and 
help the mother in her efforts to tram the cbld By the time Oic 
parents note the backwardness jou have, as a rule, defimtcly 
made up your mind that a condition of backivardness actually 
exists Sooner or later the mother mil begm to note that her 
baby is “slow” in developing and mil question you You can 
be qmte sure that the mother has been thinking about it for 
some time before she queshons 3'ou Unless there are some 
extraneous reasons makmg it necessary for j'ou to make known 
the condition of affairs before, this in my expenence is the time to 
tell the parents defimtcly that the child is backward — ^not 
mentaOy defiaent or an idiot or an imbcale You can mth 
honestly tell them tw o things m regard to the backwardness at 
this time — first that it is impossible to know the degree of retard- 
ation that will persist and secondly that the future will depend 
more upon the mother’s care and attitude than upon any otlier 
factor Even if the infant seems to be m a bad w'ay, neverthe- 
less It IS almost always possible with persistence to widen its 
activities and capaaties Unless evei> effort is made to tram 
the child, the fullest use of the latent capaatics will not be 
devdoped and the mfant will have a greater degree of retardation 
apparent than actually exists As a rule, it is never worth wlule 
to try and make parents bcheve a mentally defiaent child is 
nojrma] despite the best of intentions, for sooner or later they 
will hear the truth and a purely humanitanan motive will be 
regarded as ignorance As a general rule, one can say tliat, 
while admittmg backwardness exists, the attitude at first should 
alwaj's be that it maj' be slight and unimportant Prognosis to a 
parent should be guarded and more hopeful than the case maj' 
seem to you as a physiaan 

The most important thmg w c can do for the mentally defiaent 
babj’ IS to look after its trammg and nutrition The latter m 
senous cases is frequently a difficult problem and the poor nutri- 
tion IS a frequent mdircct cause of the dcatli wluch takes place 
so often m early life m mental defiacnej' The condition of 
nutrition is moreover a determmmg factor in the tramuig of the 
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rTnlH The chief difficulties one encounters, as a rule, are two 
one, an inabilitj- to get enough food into the baby to make up 
for the overacti\ut 5 ’’ of a backward child, who so frequently cries 
more or less contmuouslj’’ and fails to get enough sleep and rest 
The second problem often seen is to get the baby to take sohd or 
semisohd food after the time has come when supplementary diet 
must be added to the rmlk diet the baby has been taking The 
earher this is started the better, by the fifth or sixth month at 
least, as not infrequently it takes several months of dail}’’ effort 
to get sermsohd food down and m the meantime the nutritional 
condition becomes involved while the trammg is taking place 
It IS not at all unusual to see badly nourished mentally defiaent 
babies of eighteen to twenty months on an almost exclusive diet 
of milk, and a nutntional state that goes with such a diet If the 
infant once gets mto a bad nutntional state a viaous orde is 
estabhshed, by the defiaency and nutation reacting upon one 
another, nhich is extremely difficult to overcome 

The success of taumng an infant depends almost entirely 
upon the mterest and intelhgence of the mother — a pomt which 
should constantly be impressed upon her — or in one of those not 
unusual mstances where a nurse devdops a maternal instmct for 
the unfortunate infant and la^ushes her attention and love upon 
her charge 

Dr Thompson, who has given so much thou^t to the subject 
of the home treatment of defectives, makes the followmg points 
m regard to the trammg of the mother 

Encourage the mother to try and make the baby do the 
thinp which please her Have her encourage the babj' to do 
o\er and over again the thmgs the baby likes to do and which 
brmg out its desires and likes Arouse the babj*’s interest m 
domg the thmgs he does not attempt because of their difficulty* 
Make every effort to have the baby do thmgs for himself, c g , 
if he likes to hear a rattle persuade him to shake the rattle hims^ ' 

Habit formation is, of course, difficult and requires infimtdy 
more time and patience than in trammg a Tin rm.i1 baby IMth 
persistence and efforts deanimess can be taught Practically 
no one but a mother will be interested enough to give the atten- 

\OL.9— s 
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tion needed to teach control of the faoxtel and bladder In 
mentally defiaent children they empty at fairlj' regular inten'als 
as m a normal baby, but the mstinct of assoaatmg a bowel 
movement with a chamber is \ ety sloiv m de\ eloping 

Speech is usualK \ cry slow and requires constant repetition 
of simple sounds or words assoaated with mo\ ements or objects 
Walking, too is slow m de\elopment and the child needs an 
unusual amount of effort and trainmg As the child grows older 
speaal framing in self-control is essential WTiat the physiaan is 
called upon to gi\ e is constant encouragement and a sjTOpathetic 
understanding of the difficulties the mother is haMng 

The Mentally Defective and the Family — In mfanej the 
mentally defecti\e child is largely an mdmdual problem his 
place m the family is more or less the place of any mfant c\cept 
m that he needs more trammg and attention As he becomes 
older, however his place m the family group becomes imohcd 
and not mfrequentlj a complicated problem develops \Micrc 
the degree of mentabty never passes that of an infant the child 
IS better off. as a rule, in an mstitution unless the economic situ- 
ation is such that proper quarters and attendants can be pro- 
vided for, without injuiy- or harm to the other normal children 
if such there be In fact, the effect of an abnormal child upon 
the dev elopment of other normal children must always be taken 
mto consideration and even’ effort be made not to let them be 
harmed bj the presence of a defective Quite unmtcntionalh 
and without thought of its effect upon the others, parents are 
apt to giv e too much attention to tlie defectiv e to the neglect of 
the others Instances are not infrequent where parents m a 
poor economic condition have even gone into debt to lavish care 
on a defective who cannot be helped much to the detriment of 
the other children \\ hiJe such an attitude can be understood 
from a sentimental standpoint it is unfair to tlic others and tlus 
frequentlj needs to be made clear It is impossible to get awav 
from economic con'^iderations in considenng the management of 
defectiv c children 

Let us consider the child who has a mental age of six or seven 
or thereabouts While such children arc not capable of a school 
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education much can be done for them and they can be made 
happy if their life is adjusted to their mental capaaty For 
such children manual labor or occupation such as thej’- can do 
must be proAuded and if thej' are kept bus}' they are usually 
happy ilany of the so-called “village fools” are m this class 
and many of them through steady vork or odd jobs fitted to 
their mtelhgence become self-supportmg and are happy The 
higher grades of mentahtj' — ^the moron group — ^usually adjust 
themselves to their surroimdmgs and life, proxnded they are put 
m a position not callmg for mtelhgence above their capaaty and 
abilit} It IS sometimes difiicult to make people see that their 
child IS happier h\’mg a simple life at regular manual labor than 
when it IS attempted to place him m a position or among people 
who are on a higher mental plane The essence of the problem is 
to place the mentally defective m such surrounding as will fit 
m with the degree of mental abihty present, for it is only m this 
w ay that we can expect him to be happ} 
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DIABETES MELLITUS IN INFANTS AND CHILDREN 

In infants and children diabetes mdbtus is seen usually as an 
uncomplicated disease, and apparently results from a failure on 
the part of the pancreas to secrete “msulm” normally WTien 
insiilm IS furnished property from an external source this failure 
^ould not be felt There remam, however, se\ eral problems of 
more or less fundamental importance, chief among which are the 
nutntion and growth of the patient, the mamtenance of his 
natural or autogcnotts tolerance, and the partial restoration of 
lost tolerance 

Let us consider first the question of nutation and growth 
It is to be conceded at the outset that our diabetic patient 
should gron and develop as a normal child would In general, it 
maj' be said that the nutation and growth depend upon the diet, 
the msulm effect, and general hygiemc care The first task hes 
in the calculation of a theoretic diet, which is based upon the 
following considerations (1) Calonc requirement, (2) protem 
requirement, (3) optimum carbohydrate requirement We 
have found it qmte unnecessaij' to detenmne the patient’s basal 
metabohsm and then mcrease the diet to cover the energ}- re- 
quirement of growth and activity Instead, a diet is immediately 
calculated which covers, or which should cover, these three re- 
quirements, and also allow for the energy lost in the excreta 
The w ork of Holt and Fales* on the energj’- requirement of normal 
children furmshes the basis for this approximation In general 
the calonc figures for the diabetic are identical with Aose of 

» Holt md Fales, \mer Jour Dis Child , \xil 24, p 316, 1922 
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the normal child except when acUxity is limited for some speaal 
reason The next step is to distribute the calorics between 
protem, fat, and carbohj drate in such a manner that there is a 
safe antiketogenic-kctogemc balance, so that ketosis would not 
exist if the actual bod3* metabolism approximated at all closely 
the dietaiy mLXture The following diagram illustrates tJic 
interrelation of food-stuffs and actual metabolism 

Food Wistc products 

Bod> protein 

Protem Ammo acids Residues + ammonn * Urea 



i 1 


Bod) fat 


The protein allotment is next fixed because it is very' im- 
portant Enough must be gixcn to permit the building up of 
new tissue assoaated with growth, but a great excess is to be 
axoidcd because of its con\crsion mto glucose and its “speafic 
dynamic action” in stimulating total metabolism It has been 
found that in infants and 3 oung children quite as much protein 
must be gix cn to the diabetic as to the normal In the older 
cluld less protem can be gixcn The following table is quite 
helpful in estimating the calonc and protein requirement of 
duldren of xaixing ages, the larger figures bemg used when the 
infant or child is much under w eight 1 he smaller figure nny 
be used if the patient’s ideal weight and not his actual weight is 
used 
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Age fin 
>*ars) 

Cilones per Mo body weigh* 
Nomal Dube^c. 

Giacsw 

XoTssl 

kSo boar iraieht 

D abetic. 

1 


100-120 

100-200 

4 0 

4 0-6 0 

2 


90 

90-150 

3 5 

3 5-5 0 

4 


SO 

SO-100 

2 9 

3 0-4 0 

6 


SO 

70-90 

2 9 

2 5-3 0 

S 


SO 

60-S0 

2 9 

2 0-2 5 

10 


SO 

50-70 

2 9 

1 5-2 0 

12 


SO 

50—70 

2 9 

1 5-2 0 

14 


SO 

50-70 

2 9 

1 5-2 0 


With the total calonc and the protein requirement deaded 
upon the CH and the F allotments are arnved at through the 
use of ShafferV formula 83' \ra3* of example a diet is calcu- 
lated rather simpl}- as follows 

If we haA e a diabetic child six 3'ears of age and weighmg 
44 poimds (20 kg ) the calonc requirement is 

20 kg X 70 cal = 1400 cal 
P = 20 X 2 = 40gm 

Mimmum carboh3-drate is estimated b\' the use of Shaffer's 
formula 

total metabolism — 100 X nnne nitrogen grants carboht-drate 

S F = — = neces^arv to present 

ketosis 


It IS unnecessan* actuall3 to determme the unnar3’ mtrogen 
A figure approximating the true ^alue can be estimated if we 
assume that 75 per cent, of the dietarx* mtrogen will appear m 
the unne Dietaix* mtrogen w ould be 

Protein X 16 per cent = 40 X 16 per cent or 6 4 gm 

Lnnars nitrogen inll be 75 per cent of 6 4 gm = 4 S gm 
1400— 100 X 4 S 920 „ . 

Then, — lS4gm carboh\drate minimum 

Ii this figure were used ketosis would not exist if the actual 
metabolism were as calculated t c , 1400 calones and if the fat 
and carboh\drate were burned uniforml}’ o^er the twentv-four 

* Shaffer P A , Jour Biol Chem , \-ol 54, p 440, 1922 
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hours Since these assumptions may not alnajs be true, and 
since a diet jielding 1400 calones and contammg only IS 4 
grams of carbohydrate would be impalatable and refused by the 
small child, ue ha^e found it much better to double this nuni- 
mum figure, makmg the optimum carbolu drate about 40 grams 
The fat tlien is obtamed by subtractmg the combined protein 
and carbohydrate calones from the total calones as follons 

P cals =» 40 X 4 160 

CH cals = 40 X 4 = ^ 

P and CH calones, total 320 


1400 calorics 
— J20 " 

Pat calones = lOSO — 9 = 120 gm 

Calculated m tlus n a> the diets are usually found suffiaent 
for the patient’s need for a considerable time The protem is 
dcn\ ed chiefly (75 per cent ) from milk, eggs, and meat The 
carbohydrate e-\ists largely m the frmts and vegetables of tlic 
S to 10 per cent class We have found it usually most con- 
venient to diMde this diet into three equal meals 

The diet for a j'oung mfant mil be discussed later 

INSULIN REQUIREMENT 

The imtial adjustment of insulm dosage is accomphslied in 
this manner Before tlie patient is given the thcroretic diet the 
blood-sugar is brought down to normal by a short fast (omission 
of one or tno meals) plus msulm, the insulin bemg given citlicr 
empirically at four-hour mtcrvals, imtil tlie desired result is 
obtamed, or gi\ en in a smgle dose calculated to “take care” of 
all the excess glucose m the bodj’’, assummg that bod} fluids 
comprise tw o-thirds of tlie body n eight and are of tlie same con- 
centration of glucose as the blood, and that 1 umt of msulm 
will remove 1 5 to 2 gm of glucose By nay of example, the 
dosage for T iM nhen he nas readmitted to the hospital on 
December 31, 1924 was calculated as follons 
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Wt = 55 lbs (25 lalos) 

Bod> fluid = 25 X i = 16 " kilos 

Blood-sugar on admission was 0 500 per cent 

Approxiniate glucose content of bodj = 16 5 X 005 = 82 5 gnu 

Since the blood-sugar is five tones the normal value, uisuhn 
^ould be given in suffiaent amount to remove four-fifths of 
82 5 gm , or 66 gm glucose 

If vre assume that one umt of msubn will take care of from 
1 5 to 2 gm ^ucose, and use the average 1 75, our dose would be 
66 — 1 75 = 38 S units 

Actually 40 umts were given, and m four hours the blood-sugar 
fdl from 0 500 to 0 082 per cent , a figure which was quite dose 
to the deared one (0 100 per cent ) 

This method of calculation usually works well when used 
such factors as loss of glucose m the urme and formation of 
glucose from protem metabohsm apparently balancmg each 
other It would be safer, however, to consider that 1 umt of 
insulin would take care of 2 gm of glucose. 

WTien the blood-sugar is normal the diet is begun If the 
patient shows no sugar and the blood-sugar remains withm 
normal limits, no msuhn is necessarj* If, however, glycosuria 
accompames such a diet, insulin is given m amount sufhdent to 
maintain normal blood-sugar and prevent gtycosuna This is 
sometimes done by gl^^ng 1 umt for each 1 5 gm of glucose 
excreted per day, but is usually given m empirical doses based 
on expenence The number of injections depends upon the 
seventy of the diabetes In the veiy mild diabetic the blood- 
sugar falls dunng the mght and rises during the day, after meals 
and with acti\uty If his dailj requirements does not exceed 
10 umts, all can be given in a single injection before breakfast 
which is made the largest meal Even such a case, however, is 
more easily controlled by two daily injections, one before the 
mormng and the other before the evemng meal If the amoimt 
necessary* exceeds 20 units, it is best to give three equal meals 
and three injections, one precedmg eadi meal If the diabetes 
is very severe and approaches the “total diabetic” state, the 
effect of the ei'ening injection will be gone long before the next 
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monung and the blood-sugar may mount beyond the 
threshold In that case the patient cannot be kept entirely 
sugar free on three injections and must be gi\en a fourth at 
midmght The following diart (Fig 33) illustrates the beha\ior 
of the blood-sugar le\ d of cases of varying seventy In the less 
severe cases it is comparatively a simple matter to keep tlie 
blood-sugar fairlj' constant mthm normal hmits, but in the 
“total diabetic” this is not bj' any means an easj matter, although 
It can be done m the older cluldren In infants, howe\er, it 
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Fig 33 — Blood sugar concentrations of well controlled diabetics (shotting 
the effect of a-aomg numbers of injections of insulin) 


becomes a \ cry' difficult and sometimes dangerous task, as i«ll 
be desenbed later 

WTicn patients are admitted m coma or with se\ ere aadosis, 
from expenence wc know that for a lime at least they behave as 
“total diabetics,” and as soon as thej are free from ketosis, and 
ha\c normal blood-sugars, diet and msulin therapy are started 
on the assumption that they arc total diabetics i c , they arc 
gi\en four daiJj injections, and receive J unit of insulin for tadi 
1 5 gm of a\ailablc glucose m the diet, until the unne has been 
free from sugar for two or three weeks, when the insulm dosage 
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IS gradually cut dowTi If a reaction occurs the dosage is reduced 
sooner 

AUTOGENOUS CARBOHYDRATE TOLERANCE 

Success in the maintenance and espeaally m the recover}’' of 
the autogenous carboh3'-drate tolerance depends on several factors, 
the most important of which are stnct adherence to diet and 
maintenance of normal blood-sugar by adequate msuhn dosage 
If a patient continuall}’ shows e\ en small amounts of unne sugar 
from dietaty indiscretions or madequate msuhn dosage the 
result IS memtable — ^loss of tolerance and necessity for greater 
and greater amounts of msuhn If however, stnct adherence 
to diet IS mamtamed and msuhn is gi\ en m suflSaent amount to 
keep the blood-sugar approximately normal, manj* cases will 
show at least a temporar}' gam m tolerance and msulm dosage 
may be graduall}’’ reduced, and m some cases ins ulin may be 
temporanl}' discontmued entirely mthout return of glycosuna 
Some cases howrever, even when kept sugar free for considerable 
periods of time, show httle or no reco^ erj- In general the more 
acute the disease and the shorter the duration before effiaent 
therapy is mstituted, the more rapidlj’ and extensively reco\ erj’ 
of tolerance takes place On the other hand m the longer stand- 
ing diabetic and m the infant whose urine cannot be kept sugar 
free, recoiei}' takes place veiy slowly, if at all Another \ery 
important factor is infection, such as the ordmarj’- cold acute 
tonsilhtis, or al\ eolar abscess from canous teeth With such an 
infection a child mamtainmg or recovermg tolerance may very 
rapidl\ lose it, and apparently from a cause more speafic than 
just stimulation of metabohsm and resultmg excess and loss of 
carbohj drate tolerance 

There is another factor important and but httle understood, 
and that is the tendency’ which is inherent m this disease to lose 
tolerance and w hich must be linked doselj mth the still unknown 
cause of the disease In as short a time as one year this tendencj’- 
becomes manifest e\en m cases which ha\e exhibited earlj' 
remarkable reco\ erj of tolerance 
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DIABETIC ACIDOSIS AND COMA 

Evidence points strongly to tlie fact that diabcbc aadosis is 
due almost entirdy to the acetone body aads, i c , from ketosis 
Theoretically ketosis ciasts or should exist when the mctabohc 

glucose molecules exceeds 2 to 1 (Shaffer) PracUcally, ke- 
tosis exists hen (1) toohttlemsuhn is given, (2) when thcrcisnot 
suffiaent available carbohydrate in the diet, (3) w hen metabohsm 
ismcreased either from undue amount of work or by mfection 
As soon as aceto-acetic aad and beta-oxybutj'nc aad arc formed, 
they are neutrahzed by alkah, drawing upon tlie sodium bicar- 
bonate of the blood-plasma and tissues, as tins is tlie most 
readily available alkahne buffer Smee the aadity of the blood 
depends upon the ratio HjCOs/NaHCOj the carbonic aad 
must be ehminated as rapidly as tlie sodium bicarbonate is 
reduced by neutralization of these aods This is effectively 
accomphshed by mcreasmg the ventiiahon of the lungs This 
increased ventilation constitutes the hyperpnea, or air hunger, 
characteristic clmically of aadosis Acetone exists on the breath, 
can be smelled or tested for by blowing through Scott-Wilson 
reagent Diacetic aad appears m the urmc, and — a matter of 
importance — the reaction of the unne becomes aad to such an 
indicator as bromcresol purple If freshly \oided unne is alka- 
hne we can be almost certam that aadosis does not exist despite 
the fact that there may be considerable diacetic aad m tlie 
unne * If the patient is not treated the acidosis becomes more 
severe and tlie alkah reserve is further reduced, the patient 
becomes comatose, and usually becomes anhydremic from (I) 
reduced fluid mtake, (2) excessive water loss (poljnina), and (3) 
vomitmg Of itself, sev ere anhydremia is a matter of great con- 
cern, and m the comatose diabetic it affects very' badly the ulti- 
mate prognosis It is well knowm that m anhydremia unne is 
excreted in scanty amounts and usually contams much albumm 
and shows granular and hyahne casts, and that non-protem 

* The conwrsc, hoi\-c«r, is not true The mere presence of acid urine 
does not necessarily mean acidosis Also the presence of acid urine does not 
rule out altalosis (Alkalosis existed in an infant mth sci-crc ‘*p>chtis’' 
The urine vi-is persistcntl> aad to bromcresol purple ) 
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mtrogen accumulates m the blood It is possible also at this 
stage that there is a lessened excretion of aad sodium phosphate 
and that the kidne 3 ’s are less well able to manufacture ammonia 
from urea to replace sodium when excretmg the oigamc aads 
and salts In marked cases even the acetone bodies themsdves 
are not excreted Fmally the aadity may become so great that 
either the patient dies at once or some irrqiarable damage takes 
place m the body cells, and the patient dies even when the plasma 
bicarbonate has reached a normal figure 

Treatment for aadosis should begm with the prevention of 
ketosis One should be certam that the diet is not essentially 
ketogemc m nature and that suffiaent msuhn is given to permit 
the body to utilize glucose and its antiketogemc nature In 
many cases, however, aadosis occurs, and when it does it results 
ather because there has not been strict medical supervision of 
diet and msuhn dosage, or because a superunposed infection 
results m increased metabolism, loss of carbohydrate tolerance, 
and ketosis The first essential is to mcrease the carbohydrate 
metabohsm by givmg msuhn In severe cases the mtravenous 
method is the route of choice In comatose patients with 
anhydremia the administration of water is of great importance. 
Smce these patients vomit easily, water can best be given as 
Rmger’s solution subcutaneouslj* The advisabihty of givmg 
alkah (sodium bicarbonate) is debatable Likewise is the ad- 
mmistration of glucose Certainl}' patients recover from 
diabetic coma with msuhn therapj” without the administration 
of sodium bicarbonate, smce the sodium ion is hberated when the 
orgamc aad radicle is oxidized, and may combme with carbonic 
aad to replenish the sodium bicarbonate of the blood On the 
other hand, through excretion of sodium salts of the orgamc 
aads a certain amount of sodium must be lost from the bod}’ 
and when the plasma bicarbonate becomes as low as 10 to 15 
\ olumes per cent we rather fed that an imhnl dose of sodium 
bicarbonate is benefiaal Certainlj’-, too mudi sodium bicar- 
bonate can produce much harm 'V\Tien the sodium ion is 
hberated from orgamc salts the bicarbonate of the blood in- 
creases from this autogenous source, and if additional bicarbon- 
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ate has been gi\en, alkalosis may result and patients maj die 
from this cause It is rather to the point tliat chnica'lh a 
patient rapidlj' reco\ enng from veiy- se\ ere aadosis and coma 
breathes naturally and easily when the plasma bicarbonate has 
nsen only to 25 to 30 "v olumes per cent , which can onl}* mean 
that the CO* tension is likewise reduced and the ratio H.COi/- 
XaHCOj IS at its normal figure. 1 to 20 Through the action 
of msuhn on the oxidation of glucose and organic aads the 
NaHCOj IS increased much more rapidl}' than free CO* can be 
accumulated 

It has been stated by some obser\'ers that the diabetic 
aadosis can be caused b}' aads other than of the acetone body 
tj’pe As proof of this assertion these obser\’crs ha^ e mentioned 
the fact that occasionallj' cases have shown little or no diacetic 
aad in the urme Such an assumption is probablj' incorrect 
since in the anhjdremic state the kidney fails to excrete such 
products as acetone body aads as v ell as non-protcin nitrogen 
This is vei 3 ’ veil demonstrated by Adeline S (Fig 45), whose 
unne when she was m coma contamcd only a trace of diacetic 
aad at a time when tlie blood contained a very large amount 
(78 mg per 100 c c ) 

The use of glucose in diabetic aadosis is recommended by 
some, condemned by others Those who use it feel that it 
lessens the danger of hj-poglei^uc reactions and makes safer the 
immediate admmistration of large doses of insulm Joslin, 
howexer, is stronglj antagonistic to its use, basmg his stand 
chicfl}’’ on tlie fact that there seems to be a maximum rale at 
which the human organism can o\idize glucose, and gixing more 
of it will not increase this rate, and must only overload the dia- 
betic and be remox'ed at some later time We hax e used glucose 
in some of our cases, and in one, Adehne S , w e feel that its use 
w as benefiaal perhaps for an entirel}’’ different reason \Micn a 
diabetic patient fails to recoxcr, e\en though the plasma bi- 
carbonate be raised to a normal figure, it is usuall}' found that 
there is marked impairment of kidnej fimction and that little 
unne is passed \\ith sufiiaent water administration intra- 
\enous hj'pertomc glucose is a good diuretic At anj rate 
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foUo'mng its admuustrabon Addine S began to secrete unne 
rapidly which was full of albumin and casts after a period of 
anuna 

INFAKTS -WITH DIABETES 

The same general pnnaples concemmg treatment of children 
also apply to infants, but their execution is not alwa3-s easj* 
In the first place, the diet must be one smted to an infant and 
5'et be a good “diabetic diet ” Milk is the basis of the diet of a 
normal infant under two 3'ears of age A quart of milk, however, 
contams about 40 gm of lactose and is therefore, not desirable 
from the diabetic standpomt If however the lactose can be 
remo\ ed from the milk the protem and fat remainmg could be 
utilized This can be done b3' preapitatmg the casein with 
some such product as ch3Tnogen and strainmg off the whe3- which 
contams most of the lactose The casein and most of the fat 
remam as curds Specificall5*, 1 teaspoonful of chvTUogen is 
added to 1 quart of milk, and the mixture allowed to stand one- 
half hour then stramed overmght through cheese-cloth The 
moist curds prepared m this wa3' from 1 quart of milk wagh 
about 150 gm and contam about 25 gm protem, 25 gm fat, and 
5 gm C H The3' can be fed as such, or shaken with water and 
fed from a bottle as milk In addition some whole milk can be 
fed, which ought not to exceed a pmt Fresh fnut or fnnt jmce, 
green ^ egetables, crackers, or bread from bran or diabetic flour, 
butter and eggs and cod-h^ er oil constitute the rest of the diet 
Arthur B w ho is now three and a half 3-ears old, has been on 
such a diet smce he was first seen b3- us two 3'ears ago Speafic- 
all3- his diet is as shown on page SO 

The msulm requirement is reached m the same manner as m 
the older child but must be wratched dosel3-, because it is likel3' 
to \’ai3' considerabh-, e\en from da3- to da3' The following 
factors influence the msulm requirement (1) Poor appetite, 
reducmg particularl3* the carboh3'drate mtake, (2) ^ omiting (3) 
diarrhea, which prevents complete absoiption of carboh3*dnite, 
probabh- because of loss from fermentation b3 mtestmal bactena, 
( 4 ) %anations m metabohsm caused particularh- b3- infection or 
unusual acti\it3* B3- far the most A-duable aid m the regulation 
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Mormrg meal 

Gtn 

r 

F 

CII 

Calo ICS 

AvsHiblc 

CH 

Curds from J quart of milL 

so 

S 3 

8 3 

1 6 

115 3 


Whole lactic acid or sweet milk 

ISO 

S 2 

S 2 

6 0 

65 5 


One CBS 

so 

6 6 

6 0 


50 4 


Orange (peeled and sliced) 

75 

0 6 

0 1 

8 9 

38 9 


Butter, (Tcllu wtifers 

10 


8 5 


76 5 


Cod li\er oil 

4 


4 0 


36 0 




20 7 

32 1 

16 S 

382 6 

31 6 

Noon meal 







Curds from J quirt of milk 

SO 

8 3 

8 3 

1 6 

115 3 


Wliole lactic acid or sweet milk 

ISO 

S 2 

S 2 

6 0 

65 5 


One egg 

so 

6 6 

6 0 


50 4 


Spinach, cauliflower, cabbage, or 

100 

ft 1 

0 5 

2 3 

18 1 


carrots 

12 1 

8 2 

42 7 


Butter, diabetic bread 

10 


8 5 


76 5 


Cod Incr oil 

4 


4 0 


36 0 




21 2 

32 5 

9 9 

361 8 

25 8 to 



22 2 


IS 8 

386 4 

39 9 

Etertng meal 







Cod-lt\ cr oil 

4 


4 0 


36 0 


Curds from j quart of milk 

SO 

8 3 

8 3 

1 6 

115 3 


\\1iolc lactic acid or sweet milk 

ISO 

5 2 

5 2 

6 0 

65 5 


One egg 

50 

6 6 

6 0 


50 4 


Tomato (fresh or stewnd) 

100 

0 9 

0 4 

3 3 

20 4 


Dessert (diabetic gclitin) 


fl 0 
\2 0 



4 0 

8 0 




22 0 

23 9 

10 9 

291 6 

26 0 



23 0 



295 6 

27 1 

Total 


63 9 

89 S 

37 3 103S 0 

83 4 



6S 9 


43 2 1064 6 

98 6 


of the ulsului dosage is the c.vimjnatjon of eadi mdnidual unnc 
speamen for sugar, particularly \\hcn there is gljcosuna, this 
usually means cxanunmg from sl\ to Uiche specimens dunng 
ti\ ent} -four hours The mothers can be rehcd upon, ho\\c\cr, 
to do tlus, and usuall}' become ^ ery avpcrt Occasionall> in the 
presence of mfcction hospital admission becomes ncccssao' 
Not mfrcqucntlj mild reactions occur, wludi, howc\cr, arc 
controlled by administration of orange juice, and nJudi do not 
cause the mothers mudi alarm Tlicy Icam to rccognirc the \ cry 
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beginning of these reactions For safetj-’s sake the}’ are equipped 
with stenle 5 per cent glucose solution for subcutaneous admin- 
istration As yet the use of this measure has been unnecessaij’ 
outside of the hospital 

The two youngest diabetics m our senes — Arthur B and 
Bilhe L — are both practically “total diabetics ” Neither can 
be kqit sugar free on three dail}* mjecbons of msulm Midnight 
injections, when large enough to keep the blood-sugar from 
readnng the threshold by the next monimg veiy frequentl}’’ 
cause reactions, and for that reason have been discontinued 
It IS verj’ unhkel}’, therefore, that these children will e\ er regam 
tolerance to anj' matenal extent 

GLYCOSmUA IN INFANTS AND CHILDREN NOT OF PANCREATIC 

ORIGIN 

^lan}' infants and children are sent to the hospital with the 
diagnosis of diabetes melhtus simply because their unne occa- 
sionally or persistently reduces a copper sugar-testing solution 
In order of frequencj’- the followmg conditions are responsible 
for this reduction 

(1) Aiihydrcmia' Glucose may be present m the unne either 
because the blood-sugar has nsen beyond the normal threshold, 
or because kidne}’ fimction is impaired and glucose is excreted 
despite normal or low concentration in the blood 

(2) Concentrated vrtne. The reduemg substance is usually not 
glucose, but probaoly creatinm and unc aad 

(3) Renal diabetes Certam perfect!}’ healthy children con- 
stantly excrete glucose m small amounts mdependently of diet 
and blood-sugar concentration These are not cases of mapient 
diabetes melhtus, m fact, their tolerance for glucose is usually 
greater than normal The usual kidney function tests are 
normal Insuhn is tolerated m fairly large doses, but does not 
pre\ ent excretion of glucose It certainly should not be used 
The diet ^ould be that of the normal child 

(4) Pentosuria' Common durmg the summer months when 
children eat particularly apples and chemes The idiopathic 
t}'pe IS rare 

■»OL. 0 — 6 
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W 1) n yri t /1 9/23 No Innulm re(|ufrcil for Not known Win taking InsiiHn when list lieircl from 

173 7 grn nvnilablo glucose 

M H 12^ 10/29/33 fS units U 10 for 793 No Insulin rcqulivfl for 116 3 grn Gain Very good co<oncrAttnn Afllu.rcnco In 

yrs rm nvoilihle glucose aviUahlc glucose diet bee rrapliie chart (Fig 48) 

































































TABLE SIIOWNG EFFECT OF PROLONGED INSULIN THERAPY ON THE CARBOHYDRAIE TOLERANCE-Con/»H/rf 
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(5) Chrome itcphnUs Not uncommonlj’^ m chronic interstitial 
nephribs, assoaated with general capillary damage, and ele\ ated 
blood-pressure, glucose is constantly excreted in the urine as in 
the renal diabetic In our cases glucose was identified bj fer- 
mentation tests and osazone reactions, and the blood-sugar was 
found normal or subnormal when determined by a copper reduc- 
tion method 

(6) Cachexta' MTien as a result of chrome mfection, the body 
tissues in general seem se\erel3’' damaged, glucose may appear 
constant!}' m the urme, despite normal or subnormal blood- 
sugars This t}-pe probablj' also represents kidney leakage 

(7) Ahmentary ghcosurw 

(8) Bratu injury Ver} infrequent 

Diabetes melhtus can be ruled out with certamtj' if there is a 
normal sugar tolerance, as detenmned bj* the adnumstration of 
1 75 gm glucose per kilo of bodj’- weight {idea] weight m fat 
mdi\-iduals) in 200 c c water on a fastmg stomach, and observa- 
tion of the effect on the blood-sugar concentration Eien the 
mildest diabetic show s a much decreased tolerance 

PROTOCOLS OF REPRESENTATIVE CASES 

Case 1 — ^Arthur B (Lifantile tj'pe No recoverj* of toler- 
ance) 

This patient has been treated smee September, 1922 Dia- 
bebc ^-mptoms first appeared at the age of one j'ear, and slowty 
progressed until the infant was eighteen months of age, when 
he was brought to the hospital for treatment in an athreptic, 
semicomatose state, with se^e^e aadosis After mne daj's of 
alkah and restneted diet treatment there was stiU considerable 
ketosis and glj cosuna Insulin made by Professor P A Shaffer, 
m the Biochemical Laboratory of the Washmgton Umversity 
School of Medicme, was then obtained, and with its use the 
patient w as kept ahi e for four mouths Durmg this time he had 
repeated infections, includmg paronj chiie, rhimtis, tonsillitis, 
otitis media, bronchitis, and bronchopneumoma 'WTien the 
supply of msuhn ran short, aadosis, often severe, would quickly 
ensue Durmg the last eighteen months he has been treated with 



S6 


ALEXIS r IIARTMAXTf 


Lilly’s iletjn, mtli stnct adherence to tlie diet Even effort 
■n as made to keep him sugar free for the entire t\\ entj -four hours 
of the day intli insulm gi% en before eacli of his three meals, the 
dosage of which was regulated b\ e\ammation of a'crv single 
speamen of unne, and bj numerous blood-sugar estimations 
At the \ er) begmning of the treatment this end could be attained, 
and for a short time his carboh} drate tolerance seemed to mcrcase 
materially It is notew orth 3 '', how ever, that at this time he w as 
haMng a gastro-mtestinal disorder with diarrhea, and the increased 
tolerance was perhaps more apparent than real because of a 
failure to absorb ingested carbohydrate on account of cxccssiie 
bacterial fermentation and rapid intestinal peristalsis It was 
not long, howe\er, before insulm given tlince dailj failed to 
present hi’pergli'cemia and gjlcosuna at mght, sugar usualli' 
being excreted during the penod from 2 to S A M An attempt 
was made to gi\c insulm at midnight to prevent this gUcosuna, 
but was soon discontinued because a dose adequate for this 
purpose almost in\ anably caused a hjpoglj comic reaction For 
a year and a half this patient has had msulm thnee daily, and 
has ne\ er for anj length ol time show ed sugar in his unne except 
dunng the early mornmg hours His nutrition and state of 
de^elop^lent have long since reached normal figures his carbo- 
hydrate tolerance how e\ or, has nol improx cd 

f 

Case 4 — Bi/h L (Infantile t)pe Ix'o recox eiy of tolerance ) 

This patient has been treated since Noxxmber, 1922 Dia- 
betic sxTnptoms first appeared at tlie age of two jears His 
weight XX as then 29 pounds SjTnptoms slowlj progressed 
despite restneted diet until the child xxas three jears and nine 
months of age xxhen he xxas brought to the hospital in an ax- 
tremelx emaciated condition, his xx eight xnth considerable 
nutntional edema, bemg onix 16 pounds After showing the 
usual remarkable and speedx improx ement that thcac cases 
show with insulm he was discharged from tlie hospital with 
the proper diet and msulm dosage xxorked out for him He was 
brought back to the hospital after a penod of three months and 
again obserxed His nutntion had improx cd rcallx' too rapidlx, 
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and he had become obese, but this carboh 3 ’-drate tolerance was 
still practically zero For the nest six months he was not under 
our care, and while stnct adherence to diet was maintained, 
insuhn was not given in suffiaent dosage to prevent glycosuna, 
the average twenty-four-hour output contaimng approximately 
from 30 to 50 gm of glucose At this time he was agam brought 
back to the hospital and a very earnest attempt was made to 
keep him sugar free for the entire twenty-four hours of the day 
on three daily injections of msuhn The result was exactly the 
same as m the case of Arthur B , * e , gtycosuna was usually 
absent durmg the daj', but persisted during the penod from 2 to 
Sam a imdmght dose of msuhn adequate to prevent this 
gtycosuna m his case, even more umforml}’’ than m A B , was 
followed by a reaction, and was discontinued At the present 
time his nutation is very good, his muscular development is not 
yet normal, but improAung steadilj*, while his carbohydrate 
tolerance is still dose to zero 

Case 20 — 'Vmcent N (Figs 40-42) (Rapidly progressive 
type Coma Recover 3 ' of tolerance) 

This patient, age eleven j'ears, was brought to the hospital 
m coma on April 26, 1923 He was without noticeable diabetic 
sjTuptoms until two weeks before admission, when he suddenly 
developed poljnina and excessi've thirst and a feehng of languor 
His true condition was not diagnosed by his doctor at that time, 
and the sj-mptoms i eiy rapidly progressed, and after onlj’- two 
weeks he was brought to the hospital stuporous, with se\ere 
aadosis With large doses of msuhn he recovered from his aado- 
sis in a most stakmg manner, and was sugar free at the end of 
fourteen hours A diet w as w orked out for him and mqibn as 
pven m an amount suffiaent to keep him sugar free At first 
the amount w as large, but soon could be graduall)' reduced with- 
out the reappearance of sugar, until finally, onlj' three weeks 
after admission, he remamed sugar free on the same diet without 
the use of msuhn This remarkable reco^ erj’ of tolerance was 
mamtamed for rune months, durmg which time he reported for 
obsenation at fairty regular and frequent mtenals Fairty 
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Fig 40 — Showing rcco\erj from diabetic acidosis and coma 



Fig 41 — Showing rcco\crj of autogenous tolerance after urine wns kept 

sugar free 

stnet adherence to the diet was maintained, I beheve, except on 
two occasions, when he ate cand> Tliese indiscretions were 
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immediately follow ed bj’- gtycosuna, -which was checked effiaently 
by a smgle dose of iTis^ibn At the end of mne months he reported 
at less frequent intervals and apparently broke diet more often 
For a -whole month he -was permitted to have sugar before he -n as 
brought back a gain for obser\'-ation At this time his tolerance 
was found to ha\ e dropped agam to a low level After an un- 
successful attempt to keep him sugar free -with administration 
of msulm and diet while at home, he was agam admitted to the 
hospital Study revealed a low tolerance and difficultj' was 
encountered m keepmg him sugar free for the entire twenty-four 



hours of the day Toward this end four mjecbons of ms ulm 
were gi\ en, one before each meal and one at imdmght Even 
with this regulation glycosuria was not alwaj's prevented durmg 
the earlj mommg hours Throughout most of the year of 1924 
msulm w as gi\ en m qmte madequate doses to prevent gtycosuna, 
and m August, comcident with the development of se\eral 
ah eolar abscesses, he agam de\ eloped se\ ere aadosis Alarmed 
agam, his parents brought him to the hospital, where it -was 
foimd that he had lost much w eight and practically all of his 
autogeneous tolerance, and that his msulm reqmrement was 60 
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units of U-10 for 90 gm total available glucose At tlic present 
time he is getting three mjeebons of 20 units each before meals 
and usually has slight glycosuna m the early mornmg hours 
(Fig 42) 

Case 2S — ^Adehnc S (Figs 43-47) (Rapidly progressne 
^Tie Coma Recover}' of tolerance) 





Fig 43 — ^Adeline S October 24, Fig 44 — Adeline S Januaij 9, 
1923 1924 


This patient, aged tliirtecn years, was admitted to the 
hospital on October S, 1923, in coma She had been mcII and 
mtliout diabetic sjTiiptoms until about September 5, 1923, nhen 
she de\ eloped polyuna, unusual thirst and appetite, and began 
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to lose weight Two days before admission she was compelled 
to go to bed because of weakness On the day of admission she 




became drowsy, and on her way to the hospital, about two hours 
before she amved, she lapsed mto deep coma She recovered 
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m a Striking manner from her severe aadosis and coma '\\Ticn 
her diet was worked out and her msulm requirement reached, 
she seemed to ha\e httle or no carbohjdrate tolerance To 
keep her sugar free four daily mjections of msulm w ere nccessan , 
one before each of her three meals and the fourth late at night 
WTien discharged from the ho^ital three w eeks after admission 
she required but three daily injections of msuhn, one before each 
meal The dosage of each of these was daily reduced and the 
injection before the noon meal was ehmmated without tlie retiuii 



Fig 47 — Shoning nuintcnancc of autogenous tolerance and gradual lo's at 

end of first year 

of glycosuna Eventually, after a period of about two months, 
dunng which time her tolerance was never exceeded, insulin 
was dispensed with cntirelv For two months gljcosuna did 
not reappear Then, assoaated v\ith a bad cold, a short penod 
of glvcosuna e.Msted which was controlled with msuhn She 
gamed 23 pounds m two months after begmnmg of treatment, 
reachmg at this time a figure which was normal for her height 
and age Dunng the eleven months following her admission 
to the hospital she remamed sugar free, gainmg weight normallv , 
without msuhn Dunng September, 1924 there were frequent 
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transient attacks of gtycosuna, some assoaated with mild upper 
respiratory infections, others not attnbutable to any known 
cause It was dedded to give her regular!}’- 10 units of msuhn 
daily For a month or so this dosage was sufBaent to prevent 
^ycosuna, although occasionally 20 umts were required At 
the present time (Januaiy, 1925) 20 to 30 umts are necessai}"- 
for a diet furnishing 115 grams available glucose 

Case 22 — ^Martm H (Fig 4S) (Rapidly progressive fj^ie 
Recover}' of tolerance ) 

This patient, aged twelve years, was admitted to the hogntal 
on October 29, 1923 Diabetic s}'mptoms were noticeable about 



Fig 4S — ^ShoTnng rewerj and maintenance of autogenous tolerance for 

ele«n months 


a month previous to admission S}'mptoms progressed steadily 
and rapidly, and nhen the boy was admitted to the hospital he 
was moderately emanated and -with se\ ere aadosis, m a dronsy, 
precoma state After the usual treatment directed against the 
aadosis, and after the plasma bicarbonate content had mcreased 
from 18 to 40 i olumes per cent a diet was worked out for him 
and insuhn given m amount suffiaent to keep him sugar free 
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For the first ten da 5 ''s three daily injections ere necessarj', and 
at first the fasting blood-sugars in the morning •nere distmctlj 
ele\ated ^Tien they reached normal insulm could be ad- 
nimistered twice daily' At this stage tlie boy' was disdiargcd 
from the hospital, with mstructions to adhere ngidly' to tlie diet 
and msuhn dosage and test daily twenty'-four-hour specimens for 
unne sugar He reported at mterx'als of two weeks for a while 
He remamed enbrely sugar free and gamed weight, and after 
tw 0 montlis insulm w as discontinued The recovery’ of tolerance 
has persisted up to the present time, altliough dunng tlie month 
of December, 1924 there were several transient attacks of gl}'- 
cosuria controlled by several doses of msulm 

Case 24 — ^Ruth D (Persistent glj'cosuna and loss of toler- 
ance despite msulm ) 

This patient, a girl of thirteen y'cars, was first seen by' us on 
December 28, 1922 Her family' history' is of much interest 
because her fatlier has had diabetes for at least five years, and 
an older sister died m diabetic coma m 1920 at tlie age of fifteen 
years, tw o years after tlie onset of the disease A paternal grand 
imcle had diabetes also Gly'cosuna m the patient herself was 
noted by' acadent when she was eight y'ears old There were 
no symptoms at this time A dietary r6gimc was started and 
the patient did •x ery w ell Subsequently' her penods of glycosuna 
were tlie result of gross dietary mdiscrctions, and occasionally' 
during these penods there were traces of diacetic add present in 
the urme Durmg the year before admission to the hospital 
she grew 2 inches m height, gamed 12 pounds m weight, and 
exerased as a normal child would Dunng her first stay m the 
hospital (from December 28, 1922 to January' 15, 1923) the 
following points were determmed Her lieight and weight were 
approximately normal for her age Her muscular development 
was very’ good At the time of her admission her blood-sugar 
was 0 089 per cent and tlie unne xx as free fropi sugar Starling 
with a diet of P-50, F-lOO, CH-20, her intake xxas gradually 
increased until glycosuna appeared This xxas durmg the 
second day on a diet of P-80, F-140, CH-60, xxhich yielded 1820 
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calories and 120 5 gm of available carbohydrate Since her 
weight was stationary and her protein metabolism such that 
she n as just m N equilibnum, it can be assumed that her toler- 
ance at that time nas appro-omatelj'- 120 gm of carbohydrate 
The sugar disappeared rapidly from the uime on a “double 
green day ” She was again given the diet P-SO, F-140, CH-60, 
and agam on the second day glycosuna reappeared, verj' shortly 
after the blood-sugar had mounted to 0 183 per cent (a normal 
threshold) It w'as thought desirable to rearrange the diet, 
raismg the P somewhat and the F to a greater extent, and reduc- 
mg the CH, but stdl giving m the neighborhood of 2000 calones. 
This was done and the patient discharged from the hospital, 
sugar free, •without insuhn Almost immediately, however, she 
showed sugar m the unne, which could not always be explamed 
by dietaiy mdiscretions The available carbohydrate m a diet 
furmshmg 2000 calones could not be reduced much more ■vnthout 
necessitating ketosis The total calonc mtake could not be 
reduced and the patient be expected to devdop normally In- 
suhn n as therefore started under the direction of the girl’s regular 
physiaan Improvement of the glycosuna was noticed im- 
mediately and the girl began to gam weight Durmg the next 
year the girl developed normally, but it was noted that she 
required more and more insuhn on the same diet to prevent 
large amounts of sugar being excreted m the urme Glucose m 
some amount was almost always present in the unne Durmg 
the fall of 1923 , 11 hile under Dr Woodyatt’s care, it was found 
that on a diet of P-56, F-93, CH-71, 50 umts of msuhn were 
required to keep her sugar free Bj- Januaiy, 1924, on the same 
diet, the patient still put out sugar nhen getting 92 umts of 
insulin daily Durmg Februaiy and ^larch, 1924 her diet was 
P-60, F-115, CH-80, and she received 35 umts of insuhn three 
times a day, and still put out some sugar This gljcosuna 
mcreased and some dajrs the patient ■nas given 200 umts of 
msuhn daily For some two weeks before her second admission 
to the St Louis Children’s Hospital she as receiving 40 units 
before breakfast and 40 before the evemng meal, still puting out 
sugar, and sometimes havmg hypoglycemic reactions Her diet 
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was P-55 F-180, CH-60 Three days before admission, because 
of tlie insulin reactions, it was tliought safer to cut tlie insulin 
to one-half tliat amount, the 40 units being gi\ en before break- 
fast She de\ eloped nausea and vomiting, became dehj dratcd, 
and w as brought to the hospital, with ^ eiy se\ ere aadosis, in 
precoma Her aadosis was treated successfully, and on a diet of 
P-60 F-ISO, CH-60 it was found that from SO to 90 units of 
insulm were required dailj' to keep her almost sugar free As 
m the se\ ere diabetics reported above, in order to keep her sugar 
free insuhn had to be gi\ en before each meal and agam at mid- 
night, and at die time of discharge from die hospital (April 13, 
1924) just two weeks after admission, she still usually showed 
sugar during the period from 6 to 10 A ii Smce discharge 
insulin was pushed to the himt to keep her cntirclj' sugar free, 
with the hope of improimg her tolerance That this hope 
might be realized to some degree, e\ en at this late stage, is indi- 
cated by the fact that she now remains entirelj sugar free for 
se\ eral days on the same diet and msulm dosage 

SUMMARY 

The mam problems connected with the handling of infants 
and children with diabetes melhtus are outhned and discussed 
The effect of prolonged insulm therapy on die natural carbo- 
hydrate tolerance of 27 cases is presented m tabulated form 
Protocols with photographs and charts of rcpresentati^ e cases 
are indicated 
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POSTURAL DEFECTS AND BODY TYPES IN CHILDREN 

This child is brought before \ou todaj* as an example of a 
condition irhich is commonly seen among school children or m 
out-patient or pnvate work Their sj-mptoms rarely are severe 
enough to warrant hospital admission The child is an example 
of one of the real problems facing this country* today, m that the 
phj*sical condition and health of the mdi\idual concerns the 
general welfare of the nation She presents many but not all of 
the features resultmg from postural defects assoaated with her 
body t}-pe 

She is eleven }'ears old the oldest of 2 children, whose parents 
are in wdl-to-do circumstances The father has good health, 
but is mdmed to be thm and is above average height This 
family is of Anglo-Saxon descent and are tj-pical ai erage Amen- 
can-bom atizens 

The child has been more or less normal smce birth She 
was imder the care of a ph}*siaan dutmg her infancj*, during 
■nhich tune she grew proper!}', was m good nutrition and was 
not ill Duimg her preschool penod and smce gomg to school 
to the present time there has been no major illness which could 
be related to her present condition She had measles soon 
after starting to school and has occasional colds, which vai}* in 
mtensity For the most part the colds are not severe, a “runn} ” 
nose for a few days without fcA er but once or twice a year she is 
ill, feier of 101° to 102° F for several days, headache m the 
begummg, lassitude discomfort and soreness m her nose, and 
sore throat Durmg her conA-alescence a cough develops which 
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is non-producti\ e, occurs chiefly at night or after exerase There 
IS no histoty of bronchitis or pneumonia Her tonsils were 
removed one year ago on the ad\ice of her phj'siaan, hopmg to 
avoid these "colds ” She is acbve, attends school, does iidl— 
in fact, IS a better than average student, plajs hard, has a keen 
interest m her assoaates and her dail)’- routme Her diet is 
proper, but she has always been a small eater, parbcularl}' at 
breakfast She goes to bed at S o’clock and is a good sleeper 
Her present disturbance began indefinitely some two j'cars 
ago The major features ha\ e been constant and may be told 
bneflj' She complains of bemg tired, particularly during the 
past ti\o mnters at school She complams of tlus occasionally 
on ansmg in the mormng, but noticeably in tlie late afternoon 
At times she complams of discomfort m her back and legs, tlus 
occasional!}' bemg actual pam which is experienced on gomg to 
bed at mght She does not go to sleep promptly, and is inclined 
to be restless dunng the first half of the mght Her interest in 
her school work has not slackened, indeed, it seems more and 
more a responsibihty to be fully met She is disindmcd to play 
after scliool, w ould rather read She is not emotional, but is not 
m her previous good spirits Her appetite is now capnaous, is 
small, vanes m degree, and she is more mchned to express likes 
and dislikes, particularly dislikes She says milk makes her 
“sick” She IS mchned to be constipated, has a dailj bowel 
movement, but it is hard and large, and her mother must sec that 
ample fruit and vegetables arc pronded m her diet She at 
times expenences some abdonunal pain whicli is poorly localized, 
not se\ ere, and unrelated to eatmg or to defecation 

She occasionally has hcadaclics m tlic morning She docs 
not require glasses She gams weight vei}' slowly, though she 
seems as large as other children her age Dunng the past two 
summers she has done "lei}' well, cspcaally last summer, when 
she spent a month at the sea-shore Dunng that montJi and the 
succeedmg month of September she seemed perfectly well, but 
this winter her sjTnptoms ha\e reappeared She is not ill, but 
she IS also not happy, and her parents are anxious to correct these 
tendenaes 
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On examination the following positive findings maj be 
noted Her actual bod}’’ height is 56 inches, her weight at present 
IS 72 pounds Accordmg to Baldwm and Wood s Haght- 
Weight-Age tables, she is taller than the average eleven-year-old 
girl, and her weight ^ould be about 80 pounds Her color is 
good and she has no anemia She is thm, this bemg apparent 
when one obseri’^es, m the erect position, her torso and her extrem- 
ities You will notice that the daxides are promment the 
scapula stands out Her nbs and spmous processes may be 
seen The chest is well rounded, but the shape is longer and 
narrower than usual The costal angle is approximately 75 
degrees, the nbs are mdined downward at a greater angle, the 
abdomen is full, particularly m the lower part, the flanks are 
concave, and the pdwc bones are promment, with a broad 
pehic brun She breathes qiuetly, chiefly abdommal, though 
there is a fair amoimt of chest expansion Her extremities seem 
long and are noticeably thin, her fingers are tapermg Now, on 
tunung her for a profile x’lew, you will see that her head is placed 
forward, and m order that she may mai nt ain horizontal naon 
she holds her dun up Her shoulders are pulled forw ard and it 
is easy to see her exaggeration of the usual spme curx'es The 
dorsal region looks almost “hump backed,” with a sternum which 
is almost straight and is xertical The lumbar spme is also 
cur\ ed more than usual Notice the bulgmg lower abdomen and 
the marked mdination of the pdvic crest Also notice how 
uneasily she stands on her feet, how the tendons at the ankles 
and feet are contmuously moxing My mterpretation of this 
mo\ ement is that she is constantly makmg some effort to keep 
her balance You can readily observe that the axis of her weight 
IS not properly distnbuted through her spme and legs, so tlie body 
IS not m an easy, restful position 

The cxammation does not rex eal any senous ph}*sical defects 
Her teeth are dean, the one canous pnmaiy molar is well filled, 
the new teeth are eruptmg m good condition, though they are 
somewhat crowded, and the central masors are rotated Her 
palatal arch is narrow and somewhat high, resembhng somewhat 
a French-Gothic t}’pe Her tonsil sites are dean and the exam- 
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mation of her nasopharynx shows only here and there a few- 
isolated moderate!}- enlarged ]}'mph-tissue nodules Her ccmcal 
glands are palpable, but are not hard An a-ra} of her cliest. 
w hich } ou can see on the screen, show-s here and there an increased 
markmg radiating out from the hilus region on either side 
This marking is probably more increased'in the nght low er lobe 
The hilus shadows seem a bit denser than usual The lung field 
IS large and dear The heart is normal m size, shape and position 
though It seems more \ertical than usual The diaphragm is 
cun'ed and the costodiaphragmatic angle is clear A gastro- 
mtestmal study by fluoroscope and plates re\ ealed no pathologic 
disturbances of function The stomach was found to be long 
with the fundus below- the level of the umbilicus, the large intes- 
tine IS redimdant, not markedly haustrated, and tlic region of 
the sigmoid and rectum seems mcreased m size and in length 
At times a trace of albumm has been found m her unne 

Bnefly, then, she complams of fatigue, headaches lack of 
appetite, underweight, and occasional colds Her cxammation 
has revealed no major defect except her poor posture and her 
body markings 

I consider the basic disturbance m this child to be a bod\ 
tj-pe which is commonly called thm or slender Ihdix-iduals of 
this U-pe constantly show all the features she shows m a more or 
less exaggerated form the long narrow head, high palatal arch, 
tendcnc}- to malposition of the permanent teeth, long slender 
neck a chest w hich is long and narrow a straight sternum, nbs 
pitched high, and a narrow costal angle, a large room} lung field 
with dinumshed lung axpansion a heart wluch is placed xcrtical, 
the so-called “hangmg heart ” but not enlarged, the abdominal 
xiscera are placed low b} long and often relaxed attachments 
with a patulous roomy intestinal tract, the extremities are long, 
the jonts are prone to l^-perextcnsion, the muscle groups arc 
small, slender, but hax c a fair tone 

It seems impossible to sa} m this child what has been the 
dctermmmg factor in producing this picture Her \nglo-Saxon 
hneage predisposes to this t}-pc as it is the predominating tj-pc 
of the pure \ngIo-Saxon race .\lso her father inchnc> to this 
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same tj-pe so that mdindual mhentance of tj’pe charactenstics 
must be borne in mmd I do not see any feature about the child 
which would make me think she has a disturbance of her mtemal 
gland secretions This factor imdoubtedly plays some part at 
times m produang eU-defined tj^pes of bodj* form How much 
the balance must be disturbed to swmg the form to one extreme 
or another I think no one is prepared to say at the present time 
She has not suffered from an}* constitutional disturbance which 
would affect her body form as, for example nckets congenital 
s}phihs, etc 

As a result of the basic disturbance she has de\ eloped postural 
defects which m general are related to fabgue Her bod\ form 
predisposes to low muscle tone to h}perevtension of all jomts 
and a subsequent increased muscle control to maintam balance 
to relaxation of hgaments and tendons and to the signs ol 
fatigue Her S}Tnptoms and ph}*sical signs all can be explained 
on this base of fatigue Fortunately she is not an ad\anced 
case and has missed many other phenomena assoaated witli the 
condition 

Bnefly, let me discuss the \anous manifestations of the 
fatigue complex assoaated with her body form She is not a 
ner\ ous child These children often are The contmuous 
mvoluntaiy stram of controlhng the body position msuffiaent 
rest, undemutntion and a consoous or subconsaous reahzation 
of mabiht} to “can}- on” the daily routine expresses itself b} 
imtabihty, lack of emotional control mental maladjustments 
and such traits which are common!} seen m “ner\ous” children 

Failure to gam m bod} weight is a common ston- These 
children are uniformly below weight for their height and I feel 
that It IS impossible to force their weight to where it should be 
if the body form was a^erage or of the opposite stocky tipe 
Many children, like this child, are needlessly restncted m exerase 
or stuffed with food be}ond their utilization capaat}- with an 
idea of bnngmg their w eight to a pomt which is unattamable 
How much w eight such a child ma} require often is impossible 
to deterimne by height-w eight-age tables, and one may be 
forced to utilize other signs of body nutntion Such children 
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as this girl unifomih show a ver}' rapid grow th m body length 
and this growth maj* start considcrabh earher than the stocky 
tj-pe Tins girl maj easily grow 3 inches c\ en 4, in the ne\t 
tw elve-niontli penod I look on the gam in w eight to be one of 
the most valuable signs m handling these children, and I am 
conMneed that one w ho is gaining uniformlj tlic proper amount, 
irrespecli\ e of the total w eight, will not show signs of fatigue 
I would consider this child should gam approximate!} 1 pound 
a month 

A constant expression of the fatigue state which is present is 
the inability to finish the day’s routme without breakmg By 
e\ enmg the child is tired, w om out, does not eat a proper e\ enmg 
meal, goes to bed tired, and sleep is delayed and restless After 
a sufHaent rest the sleep becomes profound and quiet, and at 
nsmg time this cluld does not wish to be disurbcd “They ha\ c 
slept so hard they hax e a headache” is the mommg stor}’’ 

^fan} of these children complam of discomfort or pam in 
tlieir back or extremities Tlus pam may simulate subacute 
rheumatism, it may be differentiated from such a condition by 
the lack of objectix e signs m the jomts and tlie lack of localization 
The abdommal pam whicli this girl has max be a result of her 
constipation, or it may be a sign of the general abdommal x is- 
ccroptosis 

This latter condition often leads to a most interestmg and 
important group of signs, none of wluch tins girl shows There 
are often gastro-mtestmal attacks of one form or another Con- 
stipation of the atonic t}'pe prcxails, large, bulky, hard stools, 
which at times become light colored xxhen a large amount of 
soap is present, nausea or xomitmg occur<;, and smaller cliildrcn 
gag or xomit casil} Often the child max be “bilious” or haxc 
“acute mdigcstion ” \nother fonn occasionallx seen is tlie so- 
called cj'chc X omiting Tlie relation of tlus phenomena to poor 
bod} mcchames and x^sceroptosls has been xxell described b} 
Brown and Talbot 

Orthostatic albuminuna is another condition commonl} ob- 
serxed m tliese children The albumin xxluch has been found 
m the urme of tlus girl is of this ongm It is found in the unne 
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after excessne exerase, at the end of the daj*, or, more infre- 
•quently, it maj' be present, even 3 or 4 grams, per hter, -whenever 
the bod}"- IS put m the erect position, or the lumbar lordosis 
mcreased Rarely the albumm may be due to a nephntis 

Infections of the upper respirator3’- tract are common The 
high palatal arch -with the resultant crow dmg of the nasal space 
predisposes to improper passage of air currents and to disposal 
of secretion and foreign matenal from msprred air Infections 
are prone to occur and recur Many of these children have or 
•develop a generalized infection m the nasal tissue and paranasal 
smus spaces In the presence of malnutntion and fatigue this 
predisposition is further mcreased 

The frequenc}' with which children and }oung adults are 
suspected of haMng pulmonary' tuberculosis leads me to sound a 
warmng against makmg such a diagnosis too hastily m mdiiiduals 
of this sort The repeated upper respirator}* infection, the 
-cough, malnutrition, the mdefimte but suspiaous a-ray of the 
-chest, and defiaent chest expansion all suggest such an infection 
I 'W’ould adMse 30U to wait for further signs of a tuberculous 
infection before you too hastily class your patient as such In 
this connection the treatment directed toward correctmg the 
fatigue and other sjunptoms would probably be useful for a 
tuberculous patient as w ell, and as time passes for obserx’ation 
•and further exammation the true condition can be realized 
Such children and yoimg adults may be considered to be pre- 
-disposed to tuberculosis, and the field would be npe for the 
gro'wth of the infection after its implantation 

In the time remaimng at my disposal I would direct your 
attention toward a most hopeful side of this problem, that is, its 
prevention and control I consider this a field m which real 
constructi\ e w ork can be done b)* us all To be forew amed is to 
be forearmed, and much can be accomphshed m prei entmg poor 
body mechamcs and the resultant meffiaencj by obsenmg m the 
€arly part of life just what tjpe each mdiMdu^ child resembles 
"WTien one obser\ es in the preschool penod, or more com emently 
probably in the early school period, such a girl or boy as this 
•child, to so du-ect his acti\ities, rest, school routme,* posture. 
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growth and nutrition much can be done to succcssfullj a\oid 
these ailments And this can be done in whole or m part b} 
school or pn\ ate or chmc pin sicians Therein lies the greatest 
hope of all — ^pre\ ention 

In the control and treatment of such conditions as tins girl 
shows I would place most emphasis on three major points (1) 
posture training, (2) acti\it 3 % (3) rest It is essential tliat such 
children ha^e at least the rudiments of correct bodj position 
before anj* advance can be made The instructor may be cither 
school teacher, nurse, nutntion w orker or ph^ siaan Correct 
posture should be first-hand mformation for these groups to 
impart to children 

Gnen a proper bodj' position, there must be sucli a balance 
struck betw een actintj and rest that fatigue disappears from tJic 
child’s mind The activities of the child must involve boUi 
ordinan play and such procedures as might be classed as work 
As a general rule it seems most desirable to keep the child as 
active as possible without stram, loss of weight, or signs of 
fatigue, so that the amount of activity allow ed a giv cn child will 
varv with the child and from daj' to day A second group of 
activities involve speaal everases directed toward the correction 
of a defect of a certain muscle group or part of the body ■'I hese 
speaal exerases often are of great v'alue in the more adv anced 
fatigue tj-pes Occasionallv cluldren mav' need speaal instruc- 
tion in posture training 

The third important point is a control of rest, as regards 
amount, kmd time, and character of rest for the individual 
child A general rule is to provide suffiaent rest to enable the 
child to gain a proper amount of w eight and to indulge in the 
greatest amount of everase which can be done and at the simc 
time gain weight ^lost of these children need, or require, a 
middav* rest and thev all need it when ihcv first come under our 
care This middav rest is most conveniently obtained following 
the middav meal In certam children cvtremelv nervous and 
undernourished it mav be advisable to furnish a short period of 
rest before this meal with a longer period afterward Sleep 
during this rest is arlvisablc, but not ncces-arv Rclavition is 
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necessarj’ This rest will enable the child to carrj’^ through to 
night with less fatigue The rest at night ^ould be long, undis- 
turbed, and qiuet It is often useful to give the child a hot 
relaxing bath after the e\ening meal and before gomg to bed 
All overstimulation m the last two hours before gomg to bed 
should be a'v oided The sleepmg room should be qmet simple, 
clean, and accessible to outside air Light co^e^ng, hght 
dothmg, and no pillows are necessaij* It maj* be of ad\ antage 
to use a small pillow placed imder the shoulders, not the head, 
espeaally dunng the day rest The mattress should be firm and 
straight and the duld should he on the back as much as possible 
Two secondaij' pomts of importance are diet and, occasion- 
ally, bmders or braces The diet must be directed toward the 
correction of two conditions — ^the undemutntion and the consti- 
pation The diet must certainl}* contam those food elements 
which promote proper growth and nutation The amount of 
milk will \aiy' wnth the child’s abihty to take it without discom- 
fort or constipation The aversion of children to milk is an old 
storj', and is based on preconceiied ideas of the parents, lack of 
proper dietan' traimng, and erroneous statements that milk 
“disagrees ’’ It is true that some children may not be ble to 
digest properlj and care for a large amount of butter fat, and 
these children will require a lesser amount Xei ertheless, we 
find manj of these children who under proper circumstances will 
consume 2 or more quarts of milk daily This food ments first 
place m the dietarj- The second food group consists of butter 
, fat and eggs, the caloric i”alue of these foods is high they contam 
large amounts of fat-soluble Ytamins, and the egg j oik contams 
fats and certam mmeral constituents like iron sulphur, etc The 
amoimt of butter taken will depend on the character of the stools 
In those cases w ho hai e spells of c> chc i onutmg it may be neces- 
sary to ehnunate entirch the fats precedmg an expected attack 
Such children often gi\ e w ammg of an impendmg attack by the 
appearance of large hght or wlute colored stools full of unab- 
sorbed soap This child today could safelj’ be gii en 2 ounces of 
butter fat and one egg yolk dail}* 

A third food group is the Negetables They are necessary 



HUGH iiCCDLLOCH 


loS 

as a\aiJable sources of mineral salts, residue, cliloroplnl pig- 
ment, and \'itamms of all three or more lands Modem cookci^ 
has added much to our knowledge of choosing, preparing, and 
semng vegetables, one of the most important points beuig the 
harmful effect of overcookmg A fourth group of foods are the 
whole gram cereals and breads They too contain essential 
mgredients for proper growth and nutrition Sucli children 
should have all white flour breads and milled gram cereals ex- 
cluded from tlieir diet Fnuts of vanous lands will be neccssarj’’ 
for the correction of constipation Meats and desserts should 
be used spanogl}' or not at all imtil the appetite has lmpro^ ed 
Proper food habits are qmte neccssarj’’ to bring the cliild to 
normal, and many of these children need much trainmg m tins 

Abdominal bmders wall be found extremely useful for tlic 
improvement of xasceroptosis Such bmders have been dc\ascd 
by Brown & Talbot Braces may be used to force a correct 
carnage of the body m extreme cases Abdonunal massage is of 
great benefit to those who have constipation and wall assist 
matenally m lmpro^'mg the tone of the antenor abdommal 
muscles 

These children will do well under systematic trainmg and 
control This control wall reqmrc endless patience and minute 
attention to detail on the part of physiaan and parents It is 
important to have the child’s confidence and enlist lus or her aid 
m carrjang out the program Healtli education m tlic schools 
may often turn the tables m favor of sucli children Occasionally 
symptoms which have been fixed for a long time wall quickly 
^appear More often the changes come gradually and much 
time elapses imtil results become apparent Hus cluld has 
reached a ^ erj important penod, for tlic phj siologic changes and 
strams of puberty occurrmg the next few years wall need to be met 
If w c can put her m good position wath a good nutrition now , she 
should emerge from pubertj a fully de\ eloped and pli>«icallj 
effiaent mdnadual 
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SOME OF THE FACTORS UNDERLYING ACCURACY IN 
CLINICAL DIAGNOSIS 

Accdeacy m rliniral diagnosis implies the positive recogm- 
tion and differentiation of morbid processes m the h\Tng Be- 
cause it IS the foundation of treatment and prognosis accurate 
diagnosis should be the goal of ei'erj' ph5'siaan It is often an 
easy tasTc to saj* the mdividual is sick, but it is seldom eas}-" to saj’- 
predsdy what ails hun To determine predsdi' what ads the 
sick IS to make accurate diagnoses These are possible m some 
and doubtful m some, but m most cases our diagnoses are partial, 
probable, or highly probable 

An accurate diagnosis is more nearlj- possible today than ever 
before, because medical knowledge has become more exact as to 
the etiolog)' and natural histoiy of most diseases, and because 
we have acquired a number of methods and tests which we now 
utilize as mdicators of health and disease. Notwithstandmg 
this general ad^'ance m knowledge, accurate diagnosis seems to be 
less common than m daj-s gone by, because, it may be, that m 
our eagerness to appl)’ the indicators we forget to stud3’ the whole 
individual Bj' such stud}' I mean the securmg and utihzmg of 
all a'X’adable information as data for diagnosis In our zeal to 
apply modem methods and tests, which are mdeed but a part of 
the ph}'sical examination, ne are apt to fad to go further and 
adequately consider the other essenbals imderl}Tng accuracj’ m 
diagnosis 

We ha\ e only to remember hon the early dmira] recogmtion 
of pulmonar}' tuberculosis n as impeded for a number of years 
followmg the discover}' of the tuberde bacillus, and how com- 
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pletch e are now* dominated b}' the presence or the absence of 
a '\\assemiann reaction when we tJiuik of the possibihtj of a 
sj’phibtic infection, or with what confidence we resort to tlic 
Roentgen ray for diagnosis e\'en m common gastro-intcstuial 
conditions All such methods, to whicli the phrase “indicators 
of health and disease” might well be apphed, are imaluable aids, 
but they should be ubhzed as aids and not as “short cuts” to 
diagnosis There is both time and place for the appitcaiton of 
laboratory methods They should be used for the purpose of 
secunng further and supplemental e\idence, but ne^er to sup- 
plant one’s climcal observations, the use of one’s senses and 
reasonmg pow ers 

The w aj’- to accurate diagnosis is beset witli manj" difficulties, 
one of wlucli is lack of thorouglmess on tlic part of the phj siaan 
^fedical education is partly to blame for lack of tliorouglincss 
How can the ph3'siaan be tliorough in his w ork if his Alma Mater 
has failed to give lum proper opportunitj for proper equipment? 
Notwithstandmg the difference in traming among phj'siaans, 
if the physiaan, whatever his primary medical education may 
have been, w ould gi\ e to each mdi\ndual the best that is in lum, 
accurate diagnoses w ould be far more common than they arc 
todaj’^ 

To get an^'tlung w oitli while w c must ha\ c desire backed up 
bj effort It is natural for human beings to go in the direction of 
the least resistance, and it is probablj’’ tlus tendency in many of 
us that causes us to fail to gi\ e the best that is m us to the sick 
If we would recogmze morbid processes m the Imng we must 
o\ ercome tlus tendenej' with desire and witli effort 

Accurate and complete data are tlie foundations of accurate 
diagnoses To get complete data takes time and patience, and if 
the} are to be accurate, self-cntiasm and the cntical sense must 
dommate us and others at every step The sources of the desired 
data in e\ ery case are in the statements of the indmdual or of 
his relati\es and fnends, and in the physical avammation 

It is not my mtention at tlus time to dw ell on the ncccssit} 
for thoroughness m tlic ph\sical examination in its broadest 
sense including as it should, the application of mstruments of 
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preaaon and the use of all necessaty laboraton* methods The 
domg of these thing s collectively represents but one of the 
factors tendmg toward accurate diagnosis, but I cannot refram 
from calling attention to the necessity of enlargmg the scope of 
the physaal exammation paticularh* m two diseases, tuberculosis 
and s^’philts, to the end that every member of the famity be 
studied where one of its members presents eMdence of either of 
these diseases The histoty of “dironic bronchitis* in the parent 
may prove on mvesbgation to be tuberculoas, the source of m- 
fection m the dj'speptic and neurotic daughter, and the histoty 
of rheumatism m the father mai* prove to be tabes, thus account- 
mg m part for the frequentl}' aihng progeny or the diromc in- 
vahdism m the mother 

Thus, enlaig ui g the scope of our phj-sical examination in 
many mstances will not onl}’’ render our diagnosis more certain 
m the mdmdual, but will ako enable us more surel}’- to practice 
preventive medicme But diagno^ has to do essentiall}’’ inth 
the mdiindual, the study of him, of all that he is The 
mdlindual is a product of two great factors, his antecedents, 
which we caU heredity, and his reactions to his ever-vaiying 
en-vironment These are the other factors underlymg accuraci* 
m diagnosis to which I desire particularly, yet bneflj'-, to direct 
attention at this time Representmg by 100 per cent all the 
factors underlying accuracj’ in clinical diagnosis, those of heredity 
and enAironment ha^ e a value of 70 per cent , at least, m most 
cases 

1 The Factor of Heredity — One of the headmgs to be found 
m a well-balanced chmcal studj is that of family history An 
account of the disease madence in the parents, in their brothers 
and sisters, and m the brothers and sisters of the mdividual, is 
there recorded with more or less completeness We thus rec- 
ognize the importance of the data afforded bj' the factor of 
heredity, yet the details are often meager, probably for the 
reason that many of us fail to realize the wealth of information 
to be dem ed bj a careful ehatation of the famih history 

It is common to note in case descnpbons m medical meetmgs 
and m current hterature that the family histon* is negative 
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negbgible or unimportant, •t\biai, as a matter of fact, tlic mgatKc, 
negligible, or unimportant famil}’’ lustor}' does not cast It ij. 
ah\ays important because, first, it discloses eitiier healtli or 
disease tendenaes, second, tlie manner m ulucb it is gi\cn 
affords nformabon concermng the intelligence, education, and 
mental state of the indi\ndual, tlurd, it may yield information 
ha\nng a definite bearing on the present illness, fourtli, it maj 
disclose hereditablc disease (cancer, optic atrophy, deafness, 
certain forms of ataxia, tremors, muscular atroplues, hemophiba, 
etc ), or a congemtal disease (syphilis), or tlie possibility of the 
effects of a germ plasm poison (sj-phibs, alcohol, metallic poi- 
sons, etc ) 

Witli all tliese possibihties m mind, surely no one could find 
a case uherem study of the family history might be called “negb- 
gible” or “imimportant ” All the reasons just given for a careful 
consideration of the family history'- are obMous and require at 
tlus time no further comment In order, how e\ er, that all a\ ail- 
ble information may be secured it is necessary that some regular 
outline be followed, notmg particularlj , if Imng, the disease 
inadence and age, and if dead, age, cause and year of deatli, in 
tlie parents, uncles, aunts, brotlicrs, and sisters in du-onologic 
order It is important to note the time of death of near relations, 
because it will be frequently found that such occurrences so 
low er the resistance of tlie indiMdual as to precipitate or compli- 
cate his present trouble 

Family pnde and ignorance often pre\cnt the indiMdual 
gl^^ng accurate mformation concerning tlie disease inadence and 
cause of death in near relati\es Tlie “pneumonia" or “bron- 
chitis” which will be admitted must often lie interpreted as pul- 
monary tuberculosis, sudden death, a suicide, ner\ous prostra- 
tion, a definite mental disease, ncr\ous spells, epilepsy, clironic 
rheumatism, tabetic pains, etc It requires the use of mucli 
tact and cntical sense to secure an accurate family liistoy, but 
it IS of such importance in diagnosis that the plnsician who tal cs 
the lime will be ampl\ rewarded for his effort Renicmbcnng 
tliai the infonnalion seaircd about tJic family is at best licir-si\ 
teslimonj , often made doubtful tilhcr b\ pnde or ignorance, the 
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phj'siaan’s cntical sense should cause hun when in doubt to 
^ en^* the statements concenung the “good health” of relations 
by questioning the neighbors and, •when possible, b}’’ personal 
inspection 

Such mtensive studies of famil}’ histones as are here imphed, 
will reveal to the phj-siaan the dormnatmg factor of heredity as 
a factor in both health and disease, and, moreover, a pathologj” 
which eludes all other methods of research — a pathologj” which is 
of the “warp and woof ’ of the mdiMdual 

2 The Factor of the Individual’s Reactions to His Environ- 
ment. — ^The quahty of the mdindual’s reactions to his environ- 
ment, e\ en his length of life, is m some way dependent on the 
quahty of the germ plasm from which he dev eloped This is a 
biologic fact of great importance and it finds constant apphcation 
m rbmral medicme The quahty of the germ plasms is mdicated 
by his family histoij*, and it is further mdicated by his personal 
histoTV' hlodem studies of heredity show bev^nd question 
that the genn plasm from which the mdividual develops contains 
the potentiahties (detenmners) which make for health or disease 
m him, as well as for his success or failure m life If this be true, 
all thmgs being equal, it must follow that, to be healthy, to be 
useful, and to hv’e long is not so much dependent on our environ- 
ment as It IS on our inherent abihty to react m a favorable 
manner to it 

In saving this, however it is not imphed that to be “well 
bom” means everv*thing and that environment means nothmg 
in the life of an mdividual Some of us less fortimate m the 
choice (’) of our progemtors though handicapped mav* still 
lead relatively healthful and useful lives b}' careful and intelh- 
gent adjustment to our environment But one is less able tbnn 
another to make adjustments or to react m a fav orable manner 
to environment, one is more vulnerable, more susceptible to 
disease than another and these are fundamental differences m 
the mdividuals of the speaes As physiaans we must recosmize 
differences m mdividuals, in their health and disease tendenaes 
Hence, knowledge of the environment and the manner m which 
the mdividual has reacted to it is an important factor under- 
\or- 9 — s 



\\'ILLIAM W. GRA^ES 


1 14 

lying accuracy in diagnosis This factor is to be found in the 
personal, common!}' called past, liistory of tlie mdnadual, and 
it should embrace all available mformation concerning (a) The 
health of parents at the time of conception and tlic health of the 
mother durmg gestation (b) The manner of birtli — ^normal, 
prolonged, or instrumental (c) Nutntional conditions during 
early years of life and smee then (d) 1 he menstrual lustors' m 
females and of the periods m pubescence and dimactcnc in males 
as veil as females (e) The disease madcncc in chronologic 
order, spcafymg tlie diseases, their duration and sequela;, rc- 
membenng tliat it is a vaste of energj' to vnte such a plirase as 
“the usual diseases of cluldhood ” (J) The incidence of acadents 
and injuries in chronologic order (g) The sex and venereal 
lustoiy — the time of avakenmg of the sexual mstincts, their 
gratification or suppression tlie sexual habits in males and fe- 
males, the date and duration of eacli attack of gonorrhea and its 
complications “In vhat year did you have a sore?” or “^^^len 
did you ha\ e a sere?” are questions not so likely to be e\aded, as 
to ask bluntly “When did you ha\c,” or “Ha\e jou ever had, 
syphilis?” The sore bemg admitted, questions concerning 
incubation and subsequent histoiy will help to form conclusions 
as to the probable nature of tlie lesion (//) The opportunitj for 
education, tlie years in school and tlie grades attained (i) T he 
past and present occupation and the hj gicnic surrounduigs and 
assoaations inadcnt to each (j) Home en\ironment, renicni- 
benng that it is not only the housmg but likeinsc the assoaations 
m the house vhich make cither for health or disease (I) Ihc 
habits m the use of tea, coffee, alcohol tobacco, drugs, specif} ing 
the quantity in each, and then, to get at the truth in some indi- 
\’iduals, it is often ncccssaiy' to use a multiplier from 2 to 6 
^forcoier, the habits and interests in life, such as cliurch, 
soaal vork, recreation, sports, ballung, bowel function food, 
sleep, are all matters of medical inquiiy (/) Mantal liistor}, 
age of husband and wife at the time of marriage and licilth of 
consort since tJien, the date and product of each prtgnancv, 
noting the age and state of htilth the agt date and c.iu'c of 
death of each child in chronologic onicr 
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It does not seem necessary to discuss the value of the several 
hnes of mquii}’- just mentioned The beanng which former 
illnesses, acadents, occupations, and habits may have on the 
present illness is appreaated and given more or less complete 
consideration by most physiaans, but the mental reactions of 
the mdividual to his emuronment are appreaated by few It is 
m the mvestigation of this phase of the personal history that the 
due to diagnosis m many functional conditions can alone be 
foimd Some one has said “Treat the patient as well as his 
disease,” and this rmght well be paraphrased “Diagnose the 
patient as well as his disease ” This cannot be done if we fail to 
study his mental, as well as his physical, reactions to his environ- 
ment To be of the greatest value m diagnosis the personal 
history must be mvestigated from every^ pomt of view The 
same may be said of the familj’’ history, the history of the present 
illness, and of the physical exammation It is through these 
avenues of mvestigation, watdung his step at every turn, that 
the physiaan must pass on his way toward accuracy m chmcal 
diagnosis 
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THE ZED REACTION IN INANITION 

For many j'cars I have been mterested m a smgidar group of 
symptoms which appear m the majontj* of cases of partial or 
complete stan^ation whenever the star\*ed condition is rdieved 
The most st riking instances of this kmd occur in cases of pylonc 
stenosis of young infants a short time after the pylonc stenosis is 
opened, but the symptoms also occur m other forms of manition, 
e g , after prolonged feedmg with cereal decoctions and other 
foods which are defiaent m protem content and calonc i alue 
It IS a common manifestation m marasmus (athrepsia) 

For this group of sjTnptoms I propose the name of the Zed 
reaction, smce it is undoubtedly advantageous for study and dis- 
cussion of anj' subject to have a distmct name "ViTiy use the 
term “Zed reaction”? The name Zed is an old name for the 
letter Z Here it means nothing, except that it designates a 
final reaction before recoi ery 

The Symptoms — ^The infant is suffenng from a pjdonc 
stenosis or other condition whidi prei ents an adequate amount 
of food from entenng the mtestme He loses m weight oi er a 
penod of manj' days The sjuaptoms of mamtion appear 
pallor, cold extremities, sunken fontanel, hollow eyes, flabbmess 
of the tissues, slowing of the pulse, subnormal temperature, anu- 
na, and constipation 

The stenosis is reheved and the proper quanfatj’ of food is 
administered The Zed reaction appears. 

The Zed reaction is characterized by a dight gam m weight, 
an del ation of temperature, and the appearance of water}' stools 

«7 
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The reaction may be sbght, it may be so severe as to end m 
death 

The tendencj’ to diarrhea after a pylonc stenosis is reheved 
is generally appreaated Manj- authors in descnbmg the treat- 
ment after the Rammstedt operation warn us that tlie feeding 
must be carefully super\ised “There is a great tendencj' to 
looseness of the bowels after operation” (Ashby) 

To this diarrheal tendency generally recognized I desire to 
add tw o other sjTnptoms a gam in w eight and a slight elevation 
m the temperature The sj'ndrome is not complete, howe\er, 
without a laboratorj' finding — the w atery stools contam a large 
number of cells 

The Zed reaction is an mflammatory condition of the mtes- 
tinal mucosa occurring m infants pre\iously starved after proper 
feeding is mstituted, and is characterized by a gam m weight, 
slight elevation in temperature, and a water}' nature of the stools, 
which contam a large number of cells 

HaMng lost a few’ babies from diarrhea following the opera- 
tion of pylonc stenosis, I took great care m feedmg these mfants 
mothers’ milk only, and in verj' slowly increasing quantities 
It made no difference how carefully the feedmg w as earned out, 
this diarrheal tendencj’ almost mvanably was manifest 

A study of the stools microscopically revealed a great dis- 
charge of cells — columnar epitlichum, h’mphocj tes, leukocj’tes, 
and lymphoid cells These fill the ilmd part of stool or are 
embedded m shreds of mucus Many times clumps of degener- 
ated leukocj’tes (pus-cells) were obser\ed 

Analysis of the Symptoms — ^The gam m w eight maj be only 
sbght It is not a slight gam caused by the accumulation of 
water m a dehydrated baby, it suggests at least an increase in 
the blood \ olume The lips and skm appear more rosj and the 
extremities feel w aimer 

The ele%ation m temperature is usually slight (1 or 2 degrees) 
and Its duration is one or two days only Sometimes irregular 
ele^ ations occur for se\ oral days Secondary elevations a w cck 
or more after the pnmaij’ nse ha^e been obser\ed Oie pulse 
becomes accelerated 
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The diarrhea may be ^ght or ^ eiy severe depending m a 
great measure on the quantity’’ of food mgested Even careful 
feedmg of mothers’ milk on a mamtenance ration produces three 
to five watery stools dail}* When artifiaal food is given the 
stools maj* be mcreased to tvent}* or more Often there is a 
marked loss m weight durmg this penod and the baby may 
succumb 

The stool microscopically contams undigested curds or flakes 
suspended m a wateiy fluid The color \anes from ydlow to 
green Gradually this consistencj* mcreases and a normal stool 
IS foimd after several daj-s ti severe cases the fluid nature 
of the stool may persist for two weeks, with frequent relapses 
after recoi eiy 

Pathogenesis — ^It is generallj* supposed that this diarrheal 
tendencj- is a fimctional disturbance, mduced by the weakened 
condition of the bowels Too much food is given and a fermen- 
tati\e diarrhea super\-enes This weakened condition of the 
digestive tract after starvation is well known This functional 
mefiiaencj* has been attnbuted to a weakness from non-use 
]More defimte is the explanation proposed by Slamott and 
others that the blood ^ olurae is reduced and the intestine does 
not recen e suffiaent blood to discharge its normal function 

I studied the stools m these cases by the techmc detailed 
elsew here It \\ as foimd that this diarrhea was assoaated mth a 
discharge of many cells The first daj only a few would be en- 
countered leukocytes and l)Tnphoid cells A few daj-s later the 
appearance under the miscroscope was that of pus The waterj' 
part of the flmd was crowded with degenerated epithehum, 
lymphoid cells leukocytes Graduallj’ these lessened, and with 
the chsappearance of the cells the nutntive conchtion of the baby 
rapidly improved The conclusion was meiatable that some 
kind of inflammatoiy conchtion of the bowel was a part of the 
Zed reaction 

Mucosal Contamination — I \ cnture to offer the following 
explanation and mtroduce anotlier term, “mucosal cxmtamma- 
tion ” 

Dunng the penod oi senustan ation the mucous membrane 
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The reaction may be slight, it may be so se\ere as to end m 
death 

The tendency to diarrhea after a pylonc stenosis is rehevcd 
IS generally appreaated Man}' authors in descnbmg the treat- 
ment after the Rammstedt operation warn us that the feeding 
must be carefull}'' super\ised “There is a great tendency' to 
looseness of the bo\rds after operation” (Ashby) 

To this diarrheal tendenej' generallj recognized I desire to 
add tw 0 other sjTnptoms a gam in w eight and a shght ele^ ation 
m the temperature The s 5 'ndrome is not complete, howe\cr, 
without a laboratorj' findmg — the watery stools contam a large 
number of cells 

The Zed reaction is an inflammatory condition of the mtes- 
tmal mucosa occurring m infants previously starved after proper 
feeding is mstituted, and is characterized by a gam m weight, 
shght elevation m temperature, and a water}' nature of the stools, 
urhich contam a large number of cells 

Haling lost a few babies from diarrhea following the opera- 
tion of pylonc stenosis, I took great care m feeding these infants 
mothers' iralk only, and m vciy slowly increasmg quantities 
It made no difference how carefully the feeding w as earned out, 
this diarrheal tendenc}' almost mvanably was manifest 

A study of the stools rmcroscopically revealed a great dis- 
charge of cells — columnar epitliehum, l}inphocj’tcs, leukocj'tes, 
and lymphoid cells These fill the flmd part of stool or arc 
embedded m shreds of mucus Many times clumps of degener- 
ated leukocytes (pus-cells) were observed 

Analysis of the Symptoms — The gam in w eight maj be onl} 
shght It IS not a shght gam caused by the accumulation of 
water m a dch} drated baby, it suggests at least an increase m 
the blood v olumc The lips and skm appear more rosj and the 
extremities feel w anner 

Tlie elevation m temperature is usually shght (1 or 2 degrees) 
and Its duration is one or two days onh Somebmes irregular 
elevations occur for se\ eral da 3 'S Secondary' elevations a w cck 
or more after the pnmary nse ha^ e been obscrv cd 1 he pulse 
becomes accelerated 



THE ZED REACnOX’ IX DfANITIOX IIQ 

The diarrhea may be shght or veiy severe, dependmg m a 
great measure on the quantity of food mgested Even careful 
feedmg of mothers’ milk on a mamtenance ration produces three 
to five watery stools daily 'W’hen arbfiaal food is given the 
stools may be mcreased to twentj* or more Often there is a 
marked loss m weight duimg this penod, and the baby may 
succumb 

The stool microscopically contains undigested curds or flakes 
suqiended m a wateiy flmd The color laiies from yellow to 
green Gradually this consistent' mcreases and a normal stool 
IS found after several da3's In severe cases the flmd nature 
of the stool ma}' persist for tno neeks, with frequent relapses 
after recoveiy 

Pathogenesis — ^It is generallj’’ supposed that this diarrheal 
tendencj' is a functional disturbance, mduced bj’ the weakened 
condition of the boi\ els Too much food is gii en and a fermen- 
tative diarrhea super\-enes This weakened condition of the 
digestive tract after starvation is well known This fimcbonal 
meffiaenc}’- has been attributed to a weakness from non-use 
Jlore defimte is the explanation proposed bj”^ Mamott and 
others that the blood x olume is reduced and the mtestine does 
not recen e sufiiaent blood to discharge its normal function 

I studied the stools m these cases bj’- the tedmic detailed 
elsewhere It was found that this diarrhea was assoaated with a 
discharge of manj' cells The first day onlj’- a few would be en- 
countered, leukocj'tes and Ijunphoid cells A few days later the 
appearance imder the miscroscope was that of pus The watery 
part of the flmd was crowded with degenerated epithdimn, 
Ij-mphoid cells leukocj tes Graduallj’- these lessened, and with 
the disappearance of the cells the nut^tl^ e condition of the babj' 
rapidlj' improved The conclusion was meiitable that some 
kind of inflammatoiy’ condition of the bow el was a part of the 
Zed reaction 

Mucosal Contammation — I venture to offer the followmg 
explanation and mtroduce another term, “mucosal contamma- 
tion ” 

During the penod ol semistari ation the mucous membrane 
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cannot properly deanse itself The dinunished secretion and 
penstalsis permits the accumulation of food residues, bacteria, 
and dead epithchal cells m the multitudinous cr3’pts and betw ecn 
the Mlh The lessened blood-supply also diminishes cellular 
resistance and the normal or abnormal bactcna m the intestine 
penetrate the submucosa and are held m the Ijinph-follidcs 
As soon as normal peristalsis is estabhshed and the blood- 
supply augmented, the mucosa undergoes an inflanimatoi^’ 
change and dcanses itself Peristalsis is increased, more juices 
are poured out, the food is burned on more rapidlj', more food 
readies the colon and undergoes fermentabve diangcs At the 
same time many sohtaiy folhdes sucU, burst, and disdiarge cells 
and bactcna into tlie lumen of the intestme After this deansing 
process digestion and nutntion become normal 

The cause of the Zed reaction is a dcansmg process following 
a severe mucosal contammation The scienty of tlic reacbon 
depends on many factors, the duef of which arc the extent of the 
contanunabon, the number and Mrulence of the bactcna which 
have penetrated the columnar hning, and the resistance of the 
infant Too much undigested food by its own fermentable 
products will, of course, aggraiate the symptoms 

Summary. — ^The name Zed reacbon is proposed for a sjm- 
drome characterized bj' fever and diarrhea following ihanibon, 
when tlie food supply is increased It occurs very typically 
after tlie operabon for pylonc stenosis Endcnce is offered to 
show that this IS a true inflammatory reacbon A llicoiy' of 
mucosal contanunabon is suggested as a most reasonable cxpla- 
nabon 

I will now present a case and will show y ou several clinical 
charts of other cases 

Case I — M , a boy, was first seen when fi\c weeks old 
He IS tlie firstborn, of healthy' parents Weight at birth il 
pounds He was bom at term after a rather long but normal 
labor Nothing was obscr\ed wrong with tlie baby’ after birth 
There were no attacks of cyanosis and no coni’ulsiic seizures, 
took the breast eagerly' and normal lactabon was established 
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Fig SI — Zed reaction \er} sc\crc Began on the sixth da> after opera- 
tion Persisted for two %\-ecks or more The loss m weight on the ISth was 
due to a great reduction m food 



r le — Zed reaction three daaa after opr ration 











Fig 53 — Zed reaction three da\s after operation 
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Pig 56— Zed reaction, scrtrc, four di\' after opxrition Tno ‘■econdarj 

reactions 















THE ZED REACTION IN INANITION I 25 

after three days WTien he was two weeks old he began to spit 
up his food excessivdy Some simple measures employed to 
stop this seemed unsuccessful “When three weeks old he began 
to vomit forably The mother descnbes the typical projectile 
vo mitin g This vomitmg has mcreased He seems to vomit 
more than he has nursed at times, for the mother observed that 
at times he has just commenced to nurse when a large amount of 
milk v ould be ejected with great force Five days ago he was 



Fig 57 — P\lonc stenosis Zed reaction on the third, fourth, and fifth days 


placed on condensed milk, but there has been no improvement* 
He has lost m waght the last two weeks and weighs just the 
same as at birth He has passed very httle urme for se\eral 
days The bowels are constipated He seems very hungry all 
the time and takes food or water eagerly He has no cold 
corj'za, or fcbnlc disturbance 

— Tlun, atrophic baby The dan feels dry, 
but the tissues are elasbc Nothmg abnormal is discovered on 


126 


JOHN- ZAHOBSK^ 


exanunation of the head throat, and chest The ino\emenl of 
the extremities seem normal 

The abdomen is distended over the upper half, and the 
flanks and loner abdomen are flat jEnormous and ngorous 
penstaltic waxes are easily detected over the gastnc region, no 
pylonc tumor nas palpable at the time, but this nas made out 
when the baby was under an anesthetic before the operation 
The baby nas sent to the Bethesda Hospital 7csls nerc 
made to detemune to nhat extent the stomach nas capable of 
emptying itself The stomach was n ashed out mth 3 per cent 
of sodium bicarbonate solution and 3 ounces of drj' milk diluted 
nas introduced by the stomach-tube Three hours later rcin- 
troduction of the stomach-tube juelded almost the whole amount 
of milk It was found on several tests tliat the residue was 
invariably at least three-fourths of the milk ingested 

An attempt was made to overcome the p>lonc stenosis bj 
means of thick cereal fe«img and the administration of atropin, 
but after SIX days’ tnal the conclusion was reached that the baby 
was losing in weight too rapidly to delay operation 

Operation by Dr Roland Hill A tj^ncal tumor was found 
Operation accordmg to the method of Ramrastedt 

Ringer’s solution had been injected, I ounce in each axillarj 
space, daily This was repeated before and after operation 
Only breast milk was fed, in gradually incrcasuig doses 

On the second day after the operation the baby began to 
have thm wateiy stools The first day no pus-cells were found 
It IS now the fifth day after the operation, the bab}' has gamed 
in weight, but the stools continue frequent and wateo One 
drop of the freshly drawn stool is thoroughly mixed with a drop 
of xxatcr on a slide You will observe that the fluid contains 
a xerj large number of leukocx-tcs and lymphoid cells, 100 or 
more to the field 

(Tlie infant continued to do well, but e\en after ten da>s pus- 
cells were still found in the stools ) 

Tliat the intestme easilj becomes mfected under conditions 
whicli lead to imperfect nutrition has been shown cxpcnraentalb 
b} McGamson It may be an inadequate supply of protein 
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that is, the nutntive ratio of the food is too broad; or there is a 
defidencj' of ^^taInllls or there is actual starvation lii any of 
these conditions the intestine gradually loses the power of cleans- 
ing itself and saprophj-tic and pathogenic bacteria proliferate 
and penetrate the protecting epithehal hning Hence, it is 
possible to foretell the appearance of an mflanunatorj* reaction in 
manj' cases of simple maln utrition inambon, and marasmus 
This mflammatorj reaction m the end is salutarj*, although 
during its progress it maj* be exceedmglj* dangerous to the life of 
the infant 

This ententis follomng states of malnutntion or star\-ation, 
as soon as an adequate supph* of food is adimnistered, I call the 
Zed reaction It is characterized by the simdrome — ^nse m the 
temperature, a gain in weight diarrheal stools and the appear- 
ance of numerous cells m the fecal matter I desire to present 
to } ou such a case 

Case n — S gurl four months old, was brought here be- 
cause she has not gamed m weight She n as bom somewhat pre- 
maturelj', weight at birth 5h pounds There has been no mdica- 
tion of hereditai}’ ^-phihs The parents seem healthy The 
baby was nursed for a few n eeks and then the breast feedmg was 
supplemented by condensed milk and malted milk Then she 
was placed on Mellm's Food and condensed milk, which caused a 
shght diarrhea Then she n as gii en malted milk, 2 tea^oonfuls 
to 5 ounces, and also nursed the breast three tunes a day She 
was seen first at this time The stools were sbll thm but con- 
tamed verj* fen cells 

A complemental feedmg ot barl^*-n ater was ordered at thm 
time The diarrheal condition promptly subsided — ^weight 9 
pounds As the baby dearly had not been fed a sufiiaent 
amount of protem for se\ eral weeks, powdered protem mill- vras 
added to the barley-water This brought about an immediate 
gam m weight, but also produced a diarrhea The weight rose 
to 91 pounds and a week later to lOj pounds Duimg all thm 
time the baby had four to six water} stools daily The stool 
freshl} drawn from the rectum is thm and under the microscope 
contams a large number of cells 
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I Will relate the historj of anotlier case in i\ludi tlie s\Tiiptoins 
n ere much more \noIent 

Case m — C "W , girl, three montlis old, gi\es a historj of 
IiaMng had recumng digesti\e disturbances e\er smcc birth 
She w as nursed at tlie breast for three w eeks onl}’ but because 
the baby did not thn\e, she was placed on aanous artifiaal 
foods It M as clear that the baby u as starving most of tlie time 
Highly diluted milk mixtures, cereal decoctions, and propnctaij' 
foods formed her prmapal rations 

Attempts to place her on cow ’s milk invanably resulted in a 
severe digestive disturbance 

The bab} when first seen weighed only S pounds and pre- 
sented tlie tj’pical picture of marasmus, she was placed on a 
buttermilk mixture and the caloric \ alue of the food rapidly m- 
creased Li two da3S she began to gam in weight, her skin 
became warmer, and the bps became rosj On tlie third day a 
shght fever developed, vvhidi was followed by a violent diarrhea 
The stools were tiun, slimy, and soon became loaded with pus- 
cells Under the microscope Icukov^'tcs and Ijmphoid cells w ere 
closel} crowded togetlier as m sohd pus This ententis lasted 
tw 0 w eeks, and dunng this tune w e w ere compelled to feed the 
baby a minimum diet, but she ultimate!} recov ered 

These cases are presented to illustrate tlie assertion made 
before tliat tlie Zed reaction occurs in a vanet} of nutritional 
disorders and is a manifestation of resistance on the part of the 
mtestine, and not, as is commonly taught, merely an evidence of 
overfeeding or overstepping the threshold of food tolerance 
I will go still further In the literature we find many refer- 
ences to sucli phenomena that hav e been called buttermilk fever, 
protein fever, and gastro-entcnc or alimcntarv mtoxicalion I 
am convinced that man} of thc«e fev ers are reillv manifestations 
of tlie Zed reaction, that is, an mfectious or mflammaton re- 
action of tlie intestine when an adequate suppl} of food is ad- 
mmistercd, and thercb} the blood-volume is increased 

You mav well ask, How does the Zcfl reaction differ from an 
ordinal} mfccuous diarrhea^ "I he answer is that there is httic 
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difference m the s3Tnptoms, but in infectious diarrhea there has 
been introduced into the intestinal canal a Aurulent pathogenic 
micro-organism, as the d5fsentery baallus In the Zed reaction 
the bactena normally present in the mtestmal canal, and harm- 
less in health, have penetrated the mucous membrane and must 
be espdled before the mtestme can regain its proper function 
The reactions are similar, but m one the health}’’ infant may be 
attacked, in the other onl}’’ the poorly nourished bab}’’ -will be 
affected 

The practical lesson to be drawn from this study is this* 
whenever the Zed reaction appears, do not assume that the infant 
does not tolerate the food and immediately place it on a starra- 
tion diet You must contmue to feed the baby a mamtenance 
or an optimum ration with plent}' of protem until this mtestmal 
inflammation subsides Many a bab}* is stan’ed to death be- 
cause we assume it is mtolerant to food, when, as a matter of 
fact, it is merely cleaning up a mucosal contamination Pay 
httle attention to this mucopurulent discharge, it must go on 
until the mtestmes are cleaned Check the penstalsis by medi- 
cmes (paregonc, bismuth, tannm), but do not starve the baby 
It IS only by feedmg them and keepmg up an mcreasmg blood- 
volume that the intestines can be restored to liealth 

VOL, 9—9 
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THE DIETETIC MANAGEMENT OF CARDIOVASCULAR 
RENAL DISEASE 

The dietetic treatment of cardiovascular renal disease has 
been largely empirical Hoivever, e\'er since the discovery oJ 
albumin in the unne phj'siaans have entertamed the notion that 
meat and eggs are not good foods for nephntics I ■vnll not 
attempt here to present the volummous hterature pertaining to 
the low-protein diet 

Salt-free Diet — ^The saU-Jrce did appears to have been first 
advocated by Wdal and his co-woiiers, who demonstrated the 
r61e plajed by chlond retention m the production of edema 
In Germany the work of the French school, headed by Widal, 
was confirmed by Bayer,* However, considerable opposition to 
the theory' is observ ed m German hterature Widal® presented 
a complete stud}* of the pathologic physiologj* of edema, hydra- 
tion, and albuminuna in parench>'matous nephntis He is a 
warm adv’ocate of chlond restriction in treatment Croftan* 
m 1912 pointed out the tfficacv* of a salt-free diet in the treatment 
of edema 

The most comprehensive study of the treatment of artenal 
h}-pertension by salt-free diet is the paper bj Fredenck 
Allen* appearmg m 1920 He reports great benefit m properly 
selected cases of h}”pertension by sharply limi ting the salt mtake 
He behev es that salt restncbon ma}* be of great v*alue m cases of 
general artenosderosis, i c , its continued use as a prophylactic 
measure He pomts out the fact that many ocuhsts are of the 
opmion that some cases of retimbs are due largelv to sodium 

IVl 
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chlond retention Allen discusses the difficulty in arranging a 
diet suffiaently poor m salt wHdi at the same time is rcasonabl} 
satisfjung to the patient 

Konihoii* and Smith* report good results m the use of salt-free 
diet in the reduction of artenal hypertension 

James P O’Hare® studied 18 cases of vascular hypertension 
Only 2 cases showed improvement suffiaent to compensate for 
the difficulty in carrymg out the treatment He beheves it can- 
not be earned out except in the hospital 

jMotzfeldt’ reports very good therapeutic results in the use of 
salt-free diet, but i\ains against its indiscnmmate use He 
beheves in strict adherence to the functional tests, nitli dietetic 
restnetions to conform to the indi\'idual conditions at tlic 
tune 

Rabinowitdb and Child^ recently reported a very mtcrcsting 
case of chronic nephritis assoaated \nth chronic nephrosis, m 
which the salt and protein restnebon did not remove tlie edema 
In this case a high-protein diet produced removal of the edema, 
with improvement in the chnical picture as well as in the blood 
and renal funcbonal tests 

Joseph L hliUer® studied the eliimnabon of the chlonds m 
ncphnbs, with the followmg conclusions “In paUents mth 
moderately severe ncphnbs assoaated with edema the ingcsUon 
of large amounts of sodium chlond is followed by a chlond rc- 
tenbon The pabent gams m waght, the edema becomes more 
marked, the albummuna mcrcases, and symptoms may dc\ clop 
resemblmg uremia In pabents with very se\ ere ncphnbs, and 
espcaally those with uremia, chlond retenbon is very marked, 
as scarcely any of the extra chlond administered is chnunated 
In individuals with apparently healthy kidneys following the 
ingcsbon of sodium chlond there is a chlond retenbon equal to 
that of mild ncphnbs The individual gains m waght, but 
there is no visible edema, no albummuna, and no uremic symp- 
toms ” 

A complete review of tlie hteraturc is out of place in this 
arbclc In general, wnters on tlus subject agree as to the re- 
stnebon of salt and protan in tJie treatment of edema AMulc 
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there is disagreement in the use of these agents in the treatment 
of artenal h 3 -pertensionj my obser^'ation is that internists win 
use salt restriction and low-protem diets m decompensation, but 
do not contmue it after the edema has disappeared 

A most important and valuable contnbuhon to the subject 
of diet in nephntis was made m 1923 by Sansum “ He studied 
the chemical composition of foods and classified them as to their 
qrstermc aad values I reproduce his tables as follows* 


Acidity of Certain Foods Per 100 Grasis 


Bread, white 

2 7 

Bread, whole wheat 

3 0 

Com, sweet, dried 

S 95 

Crackers 

7 SI 

Cranberries* 

Eggs 

11 10 

Egg-white 

5 24 

Egg-j-olk 

26 69 

Fish 

Haddock 

16 07 

Pike 

11 SI 

Meat 

Beef, lean 

13 91 

Chicken 

17 01 

Frog 

10 36 

Pork, lean 

11 S7 

Rabbit 

14 SO 

Veal 

13 52 

0>'sters 

30 00 

Oatmeal 

12 93 

Peanuts 

3 9 

Prunes, plums* 

Rice 

S 1 


•The ash of these foods is alkaline, but because of contained substances 
which form hippunc aad in the body the\ increase the aadity of the unne 
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\lkali-prodlcing Foods Per 100 GRvsts 


Mmonds 

12 38 

Apples 

3 76‘ 

Asparagus 

SI 

Bananas 

5 “iC 

Beans 


Dned 

23 87 

Lima, dried 

41 65 

Beets 

10 86 

Cabbage 

4 34 

Cauliflower 

5 33 

Carrots 

10 8/ 

Celen 

7 78 

Chestnuts 

7 42 

Curnnts, dried 

5 97 

Lemon* 

S 4* 

Lettuce 

7 37 

Millv cou s 

2 37 

Miislvinelon 

7 47* 

Oranges 

S 61* 

Pcicht* 

5 01 

Pen*, dried 

7 07 

Potatoes 

7 m* 

Radishes 

2 87 

Rai<ms 

23 6S 

Turnips 

2 68 


•These foods Jn\c Ijcen found cxpenmcntalix to be xen cfiicjcnt in 
reducing the -> 0 ^ 111 % of the bod\ 


The neutral foods arc butter, cornstarch cream, lard, sucar, 
and tapioca 

Sansum notes the aaditv of the unne and modifies the diet 
accordinglj He reports great impro\cmcnl in eases of artcnal 
hypertension, mth falling blood-pressure and reduction of al- 
bumin in the unne of 90 per cent of the patients treated He 
points out that mnm of the so-called “normal diets" contain a 
large proportion of acid-forming foods 'I his niaj be a factor in 
the etiolog\ of blood-^esscl damage 

It IS highlj probable that the good effect of a milk diet is not 
mercl} due to the low -salt content, but to the fact that milk is 
an alkali-produang food We must remember that, as Mien 
particularU emphasized milk contains too large a percentage of 
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sodium chlond for a stnctlj* salt-free diet, that other foods should 
be selected in the severe cases of edema 

Personal Experience — have used the loiv-protem diet 
for years in the treatment of arterial hj’pertension, also the salt- 
free diet m decompensation and edema from other causes 
Recently we have utilized the prinaples laid down by Sansum 
m the formulation of our dietanes The foUowmg is our stand- 
ard diet for the ambulant hypertension patient 
All vegetables 

All fruits, both cooked and raw 
Four glasses of sweet milk a day 
All nuts, except peanuts 
Dnnk water fredy 
Use sugar m moderation 
Use no salt 

Use no vmegar Use lemon juice freely 
Ohve oil 

Use butter (salt free) m vegetables 
Dates, hgs, raisins 

There is nothing said about the quantity for the patient to 
use on this hst except for the limitation to 4 glasses of milk a day 
(about 32 grams of protem) Additions and corrections are 
made, based on the reaction eiqienenced by the patient Often 
the first addition will be m the use of bread baked without salt * 
While manj difiiculties are presented m the preparation ol a 
salt-free diet, n e hai e foimd it possible to carr> it out botli at 
home and in the hospital A frequent source of error is m the 
use of canned 1 egetables, all of which contam a large percentage 
of salt as do all bread-stuffs, mdudmg cakes and all crackers on 
the market except those mentioned below As a substitute 
for salt w e ha\ e been using sodium atrate as ongmallj* recom- 
mended by jMasa ** Many patients object to the taste of the 
atrate Therefore I ha\ e modified it bj the addibon of 1 dram 

• In this connection the Ko-her-Biecuit, put up b\ the Loose-Wilcs 

Biscuit Compan\, is salt free, and Tn«cuits, made b% Shredded Wheat Biccuit 
Compan\, arc free from salt or an\ other chemical agent Johnson Educator 
Food Compana puts out an excellent salt-free vi-ifcr 
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of sodium bromid to the ounce of atrate The average patient 
will consume about 1 ounce of tlie mixture in one ■week's time 
Therefore the quantit}’’ of bronud consumed is probablj’ negligible 
The “salt” is used by the patient at table and not m cooking 
Of course its use is restricted to tlie ambulant patient and is not 
used in the stage of edema or decompensation 

I •will now present a list of cases wluch are selected to portray 
the vanous conditions in uhich dietary measures are mdicatcd 
The case records are abstracted m brief You must assume 
that aU of tliem -were carcfuUy studied, as reference inll not be 
made to detailed lindmgs I will further add that tlie cases 
presented do not include our failures — ^which, of course, formed a 
small percentage of the totals Tlie late Dr John T Hodgen 
said many jxars ago that he reported only his failures, masmuch 
as they ■were more mstructive than the successful cases, but in 
these days of therapeutic (particularly dietetic) nilulism w e may 
be pardoned for selecting our successes 

Case I — ^Malc, aged sixty-one Valvular heart lesion, de- 
compensation, and general edema Entered hospital in January, 
1923 Dj spnea very se^ ere Unable to sit up Blood-pressure 
155/115 Before coming to the aty lus physiaan had been gi\- 
mg him large doses of digitalis Was extremely nauseated Four 
ounces of fermented imlk (Bulganan culture) was given e\ci> 
two hours Water restneted to 4 ounces every' two hours 
^lorphm and atropin hypodenmcally The edema disappeared 
rapidly Salt-free and low-protein diet was continued until be 
left tlie hospital, ^larch, 1923 He has been kept under obser- 
vation to tlie present time Relapses when he gets aw a> from his 
diet list, but IS adhenng stnctly to it now 

Case n. — Male, aged sixty-two Terminal cardiovascular 
renal condition A point of great interest m tlus case is that he 
needed no more digitalis after the bcginnmg of dietetic treatment 
He had taken it almost continuously for one y’car Entered tlie 
hospital May, 1922 Has been water-logged for past «:ix months, 
despite the contmuous use of digitalis Luer was very large 
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and hard Unable to he down because of extreme d 3 ’q)nea. 
Urine was loaded with albumm and contained man}’ hi'ahne and 
granular casts Blood-pressure 16S/100 His diet consisted of 
6 ounces of ttuIIc and cream every two hours, and 6 ounces of 
water everj' two hours, given at regular mteri-als Salt-free 
foods were graduallj' added The edema disappeared rapidly 
He left the hospital in Jime, 1922 He has a^ered strictly to 
the salt-free diet since lea\Tng the hospital He is kept under 
obseriation and has never had anj’’ break in compensation or 
required digitab*; He is actiie and performs all his busmess 
duties as usual He has no difficulty whatsoever m followmg 
the salt-free diet He stated that the flavor of food is much 
better without the addition of salt and he has no desire what- 
soe\ er for it His urme is free from all trace of albumm and 
casts and his functional tests are all within the normal limits 

Case m — ^^lale, aged sixtA-four Valvular lesion heart, 
nephntis, and artenosderosis Was seen m consultation with 
Dr Wm Engelbach m October, 1921 He had a tremendous 
break m compensation, severe dj’spnea, and general edema. 
Digitalis has lost its effect on him On the Karell diet he finally 
pulled through the attack He had another break m November, 
1923 and was sent to St Luke’s Hospital He responded verj' 
mcety to the stnctlj* salt-free low-protein diet and left the 
hospital m Februarj’, 1924 The diet was extremelj- urksome, 
and he finally made up his mmd that anjiibrng was preferable to 
such a regime He had no taste for \ egetables and fruits, but 
craved meats and rich, highly spiced salty foods He had 
repeated breaks m compensation, all respondmg beautifully to 
salt and protein restncbons Finally he died of apoplectic 
stroke on February 20, 1924 

Case rv— Male, aged surty-four Val^^^la^ lesion heart 
Occupation, fanner Entered St Luke’s Hospital in iMarch, 
1922, mth a se\ere form of decompensation Blood-pressure 
was 15S/12S NPN, 44 per cent PSP, 30 per cent He did 
not respond well to the Kardl diet It was necessarj- to gl^e 
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him large doses of digitalis and he had considerable nausen 
After being under treatment for tA\o weeks’ time he de\ eloped a 
severe aadosis which finally responded to carbohydrate feeding 
and glucose and sodium atratc proctocK sis He has been kept 
under obser\ation since leaxTUg the hospital up to the present 
time and has had no further breaks in compensation and has not 
required the use of digitalis He adheres to a salt-free and low- 
protein diet 

Case V — Male, aged sixt\ -eight Double aortic yaKnilar 
lesion and nephntis Came under observation in 1915 Seen 
in consultabon with Dr A E Taussig He responded quite 
well to low’-protein diet without the rcstnction of salt Since 
that time he has remained under Dr T aussig's care with moder- 
ate restnction of salt and low -protein diet He has required 
digitalis pretty regularly He had quite a number of breaks in 
compensation and suffered a great deal from dyspnea I <;aw 
him again m consultation with Dr Taussig on Nov’cmbcr 26, 
1924 Had quite a severe break in compensation, djspnca was 
y^ery distressing Eivcr enlarged Edema of lower extremibcs 
We put him on fermented milk (Bulgarian culture) for a week 
and finally built up his diet making it stnctlv salt free, usuig the 
pnnaples laid down by Sansum m his basic diet He improv ed 
steadily and has been far more comfortable than he was while 
under the moderate rcstnction of salt When he feels the depn- 
y ation of salt he states that the freedom from distressing sv mp- 
toms amply compensates him 

Case VI — Female, aged sixty -si\ Seycre angina pcctons 
Seen September IS, 1924 in consultation with Dr Maiy Mcl^ain 
and Dr A E Taussig Has been a diabetic for years Her 
blood-pressure is usually' y cry high No edema Complamed a 
great deal of gas pressure about the heart She was put on a 
salt-free and basic diet of Sansum and was quite free from her 
attacks of angina and gas pressure for seyeral weeks Her 
blood-sugar, howey'er, remimed high and we foimd it necessary 
to giy e her insulin She is now quite comfortable under a diet 
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list consisting of one rather liberal carbohydrate meal daily, pre- 
ceded by 20 units of msulin Her breakfast and supper are free 
from carbohydrates The protem in her diet is estimated zt 
75 grams dmly I am now attemptmg to get her accustomed 
to the bromid and atrate “salt,” thereby reduang her sodium- 
dilond mtake 

Case Vn — ^Female, aged sixty-fi\e Angma pectons com- 
phcated b)’’ permaous anemia n-ith achyha gastnca Entered 
the hospital October 27, 1924 Seen m consultation with Dr* 
W* Baumgarten, A E Taussig and F R Fry Her attacks of 
angma disappeared under a modified Sansum and salt-free dic-t 
Fermented milk and hj-drochlonc aad have been very useful 
in her case Her kidney function is good Her attacks of 
angina began agam scon after the addition of flesh food, eggs, or 
salt to her diet list She is non up and about and is quite com- 
fortable 

Case Vm — ^^lale, aged sixty Xephntis of the prostalfi 
obstructive tjqie Seen m consultation mth Drs Caulk and 
Sanford Entered St Luke’s March 20, 1924 Heart tremen- 
dously enlarged Severe dyspnea mth pulmonarj' edema 
Liver hard and enlarged NPX, 51, PSP, 5 Was fed milk 
and cream, 6 ounces, alternating mth 6 ounces of orange juice 
e\ erj tn o hours Salt-free carbohydrates were gradually addul 
Dr Caulk rehei'ed the obstruction by his “Puncli” operation 
He remained on diet mth salt restnetion and Ion protein and 
has completelj regained bis health 

Case IX — ilale aged fifty-fi\ e Parenchymatous nej)hni,t 
tremendous general edema Entered hospital March 16, 

All palpable artenes ^er 5 hard and tortuous Xo valvuh- 
lesion Veiy high-grade edema of legs and arms Skui brokf- 
in se\ era] places mth oozmg of serum Large amount of aviir 
fluid Could not take digitahs because of nausea Atlempir- 
to gi\e it hj'podemucally, but skin broke domi and ha,j7 
discontinue it Was kept on Karell diet for one month, vld 
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edema gradually began to subside Finally disappeared alto- 
gether Is now at home domg his work as fanner He adheres 
to a stnctly salt-free and low-protem diet 

Case X — Male, aged fortj’’ Contracted kidncj In uremic 
coma interrupted by con^nilsions ^foniacal delirium when 
aroused from coma Constant \omiting Unne showed large 
amount of acetone Was given 1000 c c of intravenous 10 per 
cent glucose solution daily for four dajs Lewn duodenal 
catheter was introduced into duodenum and 1000 cc of water 
and 1000 c c of Bulganan milk daily by the Muipln drop method 
He e\ entually made a complete recovciy 

Case XI — ^Male, aged tw’enty Scarlatmal ncphntis De- 
hnous, unable to retam an)' food Unne verj' scant) , conlaming 
mudi albumm and acetone Proctocl)sis of glucose and sodium 
bicarbonate A Lcmu intranasal catheter was introduced into 
duodenum He was given small quantities of Bulganan milk, 
which was gradually increased imtil 1500 c c were given dail) 
Good recovery 

Case Xn — Male, aged sixt>-tliree Contracted kidney and 
artenosdcrosis, angina pectons, and severe headaches Came 
under observ’ation m October, 1921 Blood-pressure 194/90 
No break m compensation Was put on a low -protein witli moder- 
ate salt-free restnction hfade good improv'cment, but suffered 
considerably from rheumatic pams and dull headadies His 
diet hst was diangcd to Sansum’s basic plus stnctl) salt-free diet 
m September, 1923 Since that time his rheumatism and head- 
aches have been greatly improved and Ins blood-pressure has 
remained around 130/90 He is now quite comfortable and his 
general state of nutntion is veiy good His hemoglobin and red 
cell count are well up to normal 

COMMENT AND SUMMARY 

Case XU illustrates how the progress of chronic interstitial 
ncphntis and artenosdcrosis ma) be checked and the patient 
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made comfortable bj- dietetic measures Furthermore, it is pos- 
sible to utilize the pnuaples of a baac salt-free, loiv-protem diet 
in the mamtenance of a good state of nutation with normal 
hemoglobin, without an imdue loss of bodj* weight It is alwaj-s 
necessai}' to reduce the weight of the obese patient However, 
manj' nephntics gam m waght under dietetic management 
In this connecbon butter fat, cream and ob\ e oil, as wdl as the 
hberal use of sugar are necessari' to secure sufaaent dail}' calor- 
ies In some quarters one hears cnticisms of this stact regimen, 
based upon the fact that manj’- such patients do not show 
poor utilization of sodium chlond bj* laboratorj* test How- 
ever, there comes a tune m the progress of the disease when 
chlond retention does occur Intelhgent prophylactics would 
seem to mdicate that we should attempt to postpone this event 
and protect the damaged renal tissue by at least a low-salt 
mtake 

hlany of these cases come to us with severe aadosis Proc- 
toclj-sis of 3 per cent glucose and 2 per cent sodn atrate solution 
IS ^ erj* usefid The mtravenous use of glucose is of great i-alue 
m the se^ ere cases, 1000 c c of a 10 per cent solution properly 
sterilized (autoclaved) is allowed to flow in slowly-, accordmg to 
the pnnaples laid down by Woodyatt and Sansum 

Li the imconsaous and dehnous patient complete control of 
the food and flmds may be secured by the Leim gastroduodenal 
catheter The tube is beautifully adapted to intranasal mtro- 
duction and readilj* and qmckly finds its way mto the duodenum 

The use of fluids m decompensation with edema is often a 
problem In general, flmds must be shaiph restacted m the 
beginnmg of treatment, gradually mcreasmg as the edema sub- 
sides In the prostatic obstructae bpe of case the flmds must 
be pushed just as soon as proper dramage has been secured 

Perhaps the most difficult problem in dietetics is presented 
bj the patient with the combmation of diabetes with inlinlar 
heart lesion, nephntis and artenosderosis as exemplified m 
Case M It would really be nnpossible to make her comfort- 
able without the use of msulm 

WTien the patient has reco\ered from the decompensation 
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and edema, supemsion of the diet, mtroducing the pnnaplcs of 
Sansum’s basic foods in maintaming blood alkahnity, combined 
■mtli the reduction of protein and the restriction of salt, ivill not 
only tend to prevent the recurrence of attacks, but inll matc- 
nallj add to his comfort and uell-bemg 
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TRYPARSAMID AND PARESIS 

A CLINIC on tiyparsamid and paresis seems particularly fit- 
ting just now because this drug is to be released for general use 
by the Rockefeller Institute some time after January 1, 1925 
The Neurological Service at Barnes Hospital was selected among 
others to try out this drug in cases of neurosj’philis for the purpose 
of studjung its therapeutic results, to determine the best method 
of a dminis tering it, and also to study its chief ddetenous 
effect, that is, the production of amblyopia and damage to the 
optic nerve In this dime there has been treated with trj’par- 
sanud about 200 cases The matenal indudes practically all 
types of neurosyphihs, with probabty a 25 to 30 per cent ma- 
dence of paresis I shall select from this group 5 cases which illus- 
trate the success or failure of this drug m order to gii e a kmd of 
cross-section ^'lew of tryparsamid as far as paresis is concerned 
Before domg this it is important to consider paresis as a 
climcal entity and to determme just what is meant bj’- this term 
and n hat its dimcal and pathologic imphcations may be There 
still essts a deal of confusion m the pubhshed rqiorts about 
paresis dependmg apparentl}’- upon whether a neurologist, 
surgeon, dermatologist, or gemto-urmary speaalist is reporting 
his results For some cunous reason this typical primary and 
most common psj'chosis appears to exate the therapeutic en- 
thusiasm of all sorts of men for whom mental diseases admittedly 
IS not only a dosed book, but a subject that arouses not a bit of 
interest or concern Therefore, the conception of what a case 
of paresis is remams a matter of considerable doubt, and many 
of the pubhshed reported cases diagnosed as paresis are probably 
not paresis at all 
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Paresis must be Mewed in at least two wa^a The first is 
concerned witli the histologic reaction of thenenous and general 
S 5 ’Stem resulting from tlie m\asion of the organism of s^Tihilis, 
second, the reaction of the indiMdual in pomt of conduct, bc- 
haMor, intelligence, content of consciousness, etc , plus the defect 
of the central nei^’ous sjstcm as a consequence of the histologic 
clianges produced When these things are gi\ en due considera- 
tion, and if tlicy reasonably can be explained to be the result 
of the anatomic clianges assumed to be present, then the diag- 
nostic pathway toward paresis is opened Supporting cndence 
IS to be found m the examination of tlie blood and spinal fluid, 
furnishing accumulative eMdence m support of the diagnosis of 
s^qilulis of tlie nerx'ous system I should like once more to 
cmphasire at this pomt that all the data determined from the 
serologic and microscopic examination of the blood and spinal 
fluid support or confirm a diagnosis of sj^philis, and do not, 
except in lih indirect fasluon, reveal whether paresis is present or 
not A paretic colloidal-gold tjTpe curx e in tlie spinal fluid by no 
manner of means justifies the diagnostic conclusion of paresis, 
nor IS Its absence a detcrminmg factor in excluding this diagnosis 
1 he thing tliat causes tlie clianges in Uie brain and cspeaallj 
certain parts of tlie brain in paresis is the entrance and the per- 
manint habitat of nests of spirochetes in the deeper Ijmg tissues 
of 'tie cortex and subcortex How lb_y get there and why tliei 
penetrate and how* tliey maintain themsehes arc matters of 
speculation at the present time Tlie reaction of Uie tissues to 
this tjqic of inxasion has now been studied in a sufliaent number 
of cases to be fairly well understood 

The final and pcnnaiicnt clianges in the cortex, espeaalh in 
indix iduals w ho hax c had the disease a long time are the results 
of an inflammatory and arculatory process which is set up 
through the jirescnce of spiroclictcs in the central ncr\ ous s\ stem, 
and, m particular, their entranee and permanent habitation in 
the gray matter of the cortex I he gross appearance of such a 
brain shows marked CMdence of a chronic process of this «ort 
The conx’olutions, particularly in the frontal, prefrontal, and 
palatial regions art .flaltcncd sniallcr than normal, and 
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often of a pale grajish appearance Areas of softening and 
tissue disintegration can be made out, the results of old and 
recent hemorrhages can be seen which through organization gives 
the appearance of pachymenmgitis hiemorrhagica The white 
matter of the bram is sometimes soft and edematous, the ventndes 
may be dilated and granular, the weight of the bram is dimm- 
ished as a whole Microscopic study of the cortex show s a venous 
stasis, artenal wall changes, meningeal thickenmg, and tissue 
dismtegrabon The most common lesion is a pia arachnoid infil- 
tration of plasma-cells There are l3nnphocj'tes and marked 
pern ascular infiltration Small vessels are often occluded, and 
tjTncal artenal wall degeneration resembhng m every way syph- 
ihtic vessel sclerosis are made out 

The neuromc sj’stem as a whole shows atrophy, degeneration, 
and complete disappearance of the ceU, axis-cylmder, and 
dendntes This change is particularly seen m the tangential 
and the supra- and mfraradial fibers Nerve-cells are often 
completely destroyed, altered m theu: appearance, and displaced. 
There is a marked decrease in the number of dendntes and nerve- 
cells show all vaneties of degeneration, m the supra- and granular 
layers of the cortex vei^' httle normal tissue is found There 
IS also a great mcrease of neurogha fibers and cells The whole 
upper cortical pattern is sometimes so altered that the mdnadual 
layers cannot be made out It can be seen from this descnpbon 
that tlie changes produced m the upper layers of the cortex, 
particularly m the frontal, panetal, and motor regions of the 
brain, explam the i anous dinical sjTnptoms due to tlie mvolve- 
ment of those portions of the cortex which have to do wnth motor 
acbntics, speech, and the higher mtcllectual actinbes The 
temporaiy paralysis, speech defect, comnilsions, tremors, and 
muscular msuffiacncj' are chrect results of active or subacbve 
processes m the region of the cortex w hich control these fimcbons 
Of mtercst from tlie standpomt of effcctn e treatment is the fact 
that so many of the changes that have been desenbed are neces- 
sanly permanent m character, and if a return of fimcbon is to be 
interpreted as a result of trj-parsatmd treatment, then the fact 
must be recognized that some other portion of the cortex which 

\Ot. 9—10 
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has not been injured is capable of cstablislung tlic functions that 
ha^c been destroyed The irregulant\ in localisation of the 
process and tlie tendenej’ to scatteniig gi\c an opportunit\, of 
course, for lliose portions whicli arc not destrojed to function 
\ntli a fair degree of actiMlj Inasmuch as the cliangcs arc 
probably prunanlj \ascular and arc of the nature of an inflam- 
matorj’’ reaction, complete restitution is jiossible in sucli areas as 
have not undergone permanent destruction As far as can be 
determined tlic spirochetal nests are too remosed and isolated 
and apparentlj' too mcII protected to be influenced directlj bj 
anj treatment at the present time asailablc Hie question of 
the actmty of the cortical spiroclietal nests is at the present time 
unanswered Perhaps owing to their position deep in the cor- 
tical layers thej maj be regarded as less acti\e and dcstructnc 
tlian would otherwise be the case I he a\act relation between 
the spirochete nests and the changes that ha\ e been desenbed 
has not been worked out Enough can be gatlicred, therefore, 
from the description of the pathologj' of paresis to indicate ho\r 
closely the relation between pathologic changes and the produc- 
tion of clinical s}'mptoms in this particular disease is 

In Mew of the character of the changes found in paresis and 
considering the remote chance that a preparation sucli as ti^- 
parsamid could reacli the spiroclietal nests in any efleclivc min- 
ner, the question is raised as to its therapeutic thcotj Trj’- 
parsamid is not experimentally a spirochctiade, tlicrcfore, c\ cn 
if its penetration was sucli that it could reach the deep-seated 
organisms, it would be as ineffective there as it was showTi to 
be m test-tube expenments Trjqiarsamid is an effective drug 
because in some w aj , not imdcrstood at present, it sen ts to in- 
tensify tissue defenses and stimulates the cell to a more Mgorous 
resistance to spirochetal intoxication 

The clinical diagnosis of paresis is based upon the study of 
tlircc sets of factors and obser\ ations 'I he first is the presence of 
signs and findings, clearlj determined b\ direct and ohjcctnc 
examination, which point dirtcth to the conclu'-ion tint the 
central nciaous sjstcm ha*- been damaged as a rtiult of sjphilis 
Second, a stud\ .uid analj m** oi the intellcctu<il as>-ets of the pa- 
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tient at the tune of the exammabon to detennme whether there 
IS present at the time of the exammaboii mental defects of a type 
that are assoaatedwith cortical changes charactensbc of paresis 
This has to do with tests devised to find out how much a patient 
knows about himself and his affairs, how dearlj’’ he is m touch with 
his surroundmgs, how much he appredates the every-day curcum- 
stances in which he fives, how much insight he has m regard to 
his present condition, how he fits mto his environment, how wdl 
he can conduct his busmess and soaal affairs, and how far away 
he IS from his former cultural level Efforts must be directed 
toward a study of his personality, of his manners of his finer 
ethical qualities of his tastes and appreaatious, and all elements 
that form the sum total of his make-up In the study under 
this second category come tests m regard to memory, onenta- 
bon, judgment, concentrabon, attenbon, imagmabon, and other 
mtellectual dements of this sort — emobon, mhibibon, false and 
erroneous ideas, ddusions, and abnormal sensorj’- reacbons 
Under the third category would come a careful scrubny of the 
pabent’s past history' as far as it is assoaated with the begmmngs 
of the mental changes, and a comparison of this present state as 
far as soaal budness life are concerned with what they were 
before the pabent became a subject of psychiatnc scrubny 
The sources of informabon which come under the last category 
are to be obtamed from a study' of his home condibons and sur- 
roundmgs, his busmess and soaal fife outside, and the v'anous 
acbMbes m his parbcular environment These are ordmanly 
not the subject of careful scrubny' m the course of a general 
physical and neurologic exammabon It is only by' nsuRmhlin g 
mfoimabon of this sort and analy’zmg it that a defimte condu- 
sion m regard to the type of mental detenoration charactensbc 
of paresis can be obtained It is dear that a diagnosis of paresis 
can be finally' determmed only after a very* thorough and pams- 
taking m\ esbgabon of the mdii-idual 

Of parbcular importance is the tendenry of this disease to 
pass through mtemussions These seem to bear no necessary 
rdabon to treatment It is necessary' to study' m a state of 
mtcrmission data of the sort referred to for the purpose of dead- 
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ing %\hether the intermission is a return tow -ird the normal, or is, 
in fact, a penod during whiclt the patient is rcallj his nonn.al self 
again TJierc is a great deal of loose therapeutic conclusions 
found scattered in recent literature on the treatment of paresis 
where Uie assertion is made that tlie patient has regained his 
former personal qualities and is plnsically and intcllectu.ally as 
good as he cser was It is questionable whether a paretic, in 
anew of the nature of tlie patliologic cliangcs present in the braui, 
can c\ er be so fully restored tliat no mental defects arc ascertain- 
able, and for this reason manj of the optimistic reports in the 
tn’parsamid literature should be \acwcd with a degree of skep- 
tiusm 

When the dinical diagnosis of paresis has been reached 
through consideration of the data under these three headings, 
then the serologic and nucroscopic results of the a\amination 
of the blood and spmal fluid arc to be considered, and if they 
show the usual changes assoaated witli sjplulis of the nervous 
system, then tlicse facts can be used as supporUng CMdencc for 
the diagnosis of paresis If tliey arc absent, however, tlie diag- 
nosis of paresis must stand or fall upon the basis of the facts 
obtamed in the examination under the catcgoncs that hav c been 
mentioned 

I he question of mtcrprcting ncgativ c findings in "spinal fluid 
and blood is important because trjparsamid can cause the 
Wasseimann reaction in both spinal fluid and blood to become 
negative and can flatten out the tjTiical paretic curve IIic^c 
do not mean that the paretic reactions on the part of tlic brain 
have been ncccscanij' brought to a standstill, but smiph that 
tlie evidence of an activ c response of the central nervous svstem 
to tlie spirodietal infection has disappeared Otlicr methods of 
treatment tlian traparsamid have in some instances produced 
equally notable changes in the spinal fluid and blood, so tliat 
response to treatment must be considered in tlic final interpreta- 
tion of alvTUCil findings in blood and fluid The final thera- 
peutic test of a paretic must, however, be placed upon .another 
basis cntirclv, and tliat is tlic slud3 of the indivadinl from tlic 
standpoint of lus conduct, bcliavaor, and the other elements 
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which go to make up what may be bneflj* called here his mtelh- 
gence It is thus a matter of much stud}' extendmg over a long 
penod of time before a final conclusion as to the efficacj' of tx}*- 
parsamid m the treatment of paresis can be obtamed 

The method of gi^ang ti^parsanud to cases of suspected or 
proved paresis has now been more or less simplified and stand- 
ardized, at least m the material from which these cases haA e been 
selected After the patient has been exammed, preferabl}’- m a 
hospital, and a diagnosis of paresis has been made, then the plan 
of treatment is more or less as follows A moderate dose of 
trj'parsamid is given accordmg to the standard body weight of 
the patient This averages between 2 and 4 grams On alter- 
nate weeks sal\arsan is also given The usual course is about 
se\en to ten weeks, with the tij-parsamid one week and the 
salvarsan the other Dunng the mten-als between the tiy- 
parsamid and the salvarsan the patient is given from two to 
three deep injections of mercuij' intramuscularlj' At the end 
of the first course of treatment the patient is allowed to leave the 
dime and rest for from one to two months At the end of this 
time, when a restudj'- of the spinal flmd and blood have been made, 
a second course is earned out, then a third and fourth, as the case 
may be Durmg the whole penod of trj’parsamid treatment 
there is a careful exanunation of the ej-e-grounds and iisual 
fields made from time to time in order to deter min e the existence 
of amblj'opia or optic ner%e changes, either or both of which 
appear in about 10 or 15 per cent of all the cases If the patient 
with suspected paresis has ocular changes or defimte ei idence of 
optic neuntis or atrophy, then the triparsamid must be given 
m smaller doses with longer penods of rest and more careful 
scrutmj* of the patient In practically all cases in which ambly- 
opia has been present it is only a temporary' reaction, and 
m the absence of pre-existmg optic neuntis or atrophy there 
has been no case m which permanent optic ner\'e changes ha\ e 
resulted 

In presentmg this senes of cases it will be possible onlj to 
gl^e a bnef sketch or summary, because the essential det^ed 
study will take entirely too much time Therefore it is well to 
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note that the summan* has been made from a consiclcnlion of 
the completed data wluch ha\ c pre\iousl\ been alluded to 

Case I — Ihis is a man forty -one 3 cars of age, single, who 
sa 3 s he is a salesman b}' occupation .\s a matter of fact he has 
chiefly been empIo 3 ’ed m clcncal positions in hotels On en- 
trance the patient’s statement is that he has no trouble of an}' 
kind, tliat he comes into Uic hospital for treatment to prevent 
an}' come-back of S 3 philis Tlic duef item of tlie past histon' 
IS chancre at twent}' 3 ’ears of age This was incomplete!} 
treated e\ en accordmg to the standards tlien m vogue Up to 
three or four years ago he drank considerable, but of late has not 
The present illness dated from some time during the summer of 
1922 Before that he w as doing \ cry w ell, making a good Inang, 
and apparently had saa ed considerable money He began work 
at tJie age of eighteen in a hotel, and in this business lie has con- 
tinued eaer smee In his last place he worked ten years, he 
aa eraged about S300 a month in avages, and at times, owing to 
speaal opportumtics, a great deal more tlian that He admits 
tliat he lia'cd a fast hfe, had loose morals, drank, and had muclt 
to do with women According to the statement of botli this 
patient and his sister he was suddenly “fired” from his position 
m the hotel, and immediately aacnt to Oklahoma Here the 
conUnmty of his jobs avas broken and he had one job after 
another, losmg each one on account of his mabihty to remem- 
ber tilings, la(i' of judgment, and general want of business sense 
He also lost his money, had to sell his jewels and other pnaatc 
possessions, and finally dcaded to come back to St Louis He 
droa’c his car back from Oklahoma and found, to his surprise, 
that he had a great difficulty m remembenng tlie road and direc- 
tions He became so perplexed about 20 miles outside of St 
Louis that he detenmned to lea\c his car m a garage In St 
Louis, although tlus had been his home for a long time, be could 
not find his w ay about the streets, and wandered aimlessly until 
he was picked up and his family notified lie was thai taken 
to a ph}siaan, who ga\c him saharsan and mcrcur} After 
that he w as sent to tlie City S'mitanum, w here he spent one } tar 
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His account of that year shoirs that he vras duefij* employed m 
■ward duties and he "was given the task of taking care, as far as he 
■n as able to do so, of some of his fellow-paretics In these cases 
he saw cMdence of msaratj' which he was quite sure he himself 
did not have In the hospital he was qmet and orderty, but 
lacked energy, mterest or imderstanding He presented the 
picture of a depressed, duU, and hopeless mdividual At the 
■end of the year he was taken home, where he remamed imtil 
brought to the Barnes Hospital At home he was qmte reserv'ed 
and seemmgly satisfied He never left the house and came to be 
regarded rather as a child that needed watdnng and care He 
was veiy much surprised when he was mformed bj* his sister that 
he was about to receive treatment at the Barnes Hospital He 
behcAed that he was perfectly well and saw no reason for treat- 
■ment of any kmd, and apparently had lost all abihty to measure 
himself at the present tune with what he had been before 

On admission it was noted that the patient was very cheerful 
and optimistic, was somewhat disoriented as to time and place, 
his memory was found not to be as defective as noted in the 
histori*, the general phjTSical esanunation, except for a degree of 
•obesity, •was negative, the neurologic examination showed an 
ankle-donus, plus knee-jerks, nght greater than left, and Bab- 
jnski reflexes on the left His blood Wassennann was 3-}-, his 
fluid was 4-1-, globulm mcrease, 80 Ijnnphocytes, his curve was 
3554320000, his disks were hyperemic, but no marked vessd 
•changes This patient was placed upon a course of tiyparsamid 
and sal\'arsan, begmnmg with 4 grams of tryparsamid 
■mercurj* between He returned to the Barnes Hospital agam 
for treatment and observation about two months later Durmg 
the mter\al he has felt i ery wdl and now feels fit and has more 
•energj’ than before His blood Wassermann was then negative 
He was admitted to the Barnes Hospital a month after this 
His blood was found to be negative, spmal flmd shows marked 
improiement, the cune is flattened out, and there are now no 
important e^'ldences of syphilis of the nerv ous sj’stem as far as 
spmal fluid and blood are concerned He is ta^g long walks 
alone, and apparently has no trouble of any kmd, and as far as 
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note that the summaiy has been made from a consideration of 
the completed data which have prewously been alluded to 

Case I — ^This is a man forty-one years of age, smgle, who 
says he is a salesman by occupation As a matter of fact he has 
chiefly been employed m clencal positions m hotels On en- 
trance the patient’s statement is that he has no trouble of any 
kmd, that he comes mto the hospital for treatment to prevent 
any come-back of syphihs The chief item of the past history 
IS chancre at twenty years of age This was mcompletely 
treated even accordmg to the standards then m vogue Up to 
three or four years ago he drank considerable, but of late has not 
The present illness dated from some time during the summer of 
1922 Before that he was doing very well, malftn g a good hvmg, 
and apparently had saved considerable money He began work 
at the age of eighteen m a hotd, and m this business he has con- 
tmued ever smce In his last place he worked ten years, he 
averaged about $300 a month m wages, and at times, owmg to 
speaal opportumties, a great deal more than that He admits 
that he hved a fast life, had loose morals, drank, and had much 
to do with women Accordmg to the statement of both this 
patient and his sister he was suddenly “fired” from his position 
m the hotel, and immediately went to Oklahoma Here the 
contmmty of his jobs was broken and he had one job after 
another, losmg each one on account of his inabihty to remem- 
ber thmgs, lack of judgment, and general want of business sense 
He also lost his money, had to sell his jewels and other private 
possessions, and finally deaded to come back to St Loms He 
drove his car back from Oklahoma and found, to his surprise, 
that he Iiafl a great difficulty m remembermg the road and direc- 
tions He became so perplexed about 20 miles outside of St 
Loms that he detenmned to leave his car m a garage In St 
Loms, although this had been his home for a long time, he could 
not find his way about the streets, and wandered aimlessly until 
he was picked up and his family notified He was then taken 
to a phj'Siaan, who gave him salvarsan and mercury After 
that he was sent to the City Samtanum, where he spent one year 
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His account of that j^ear shows that he was chiefl}’' emplo}’'ed in 
ward duties and he was given the task of taking care, as far as he 
was able to do so, of some of his fellow-paretics In these cases 
he saw evidence of msamtj* which he w as quite sure he himself 
did not have In the hospital he was qmet and orderl}’-, but 
ladced energy, mterest, or imderstandmg He presented the 
picture of a depressed, dull, and hopdess mdl^'ldual At the 
end of the year he was taken home, where he remamed until 
brought to the Barnes Hospital At home he was qmte reseiv-ed 
and seeminglj' satisfied He never left the house and came to be 
regarded rather as a child that needed w atchmg and care He 
w as veiy much surpnsed when he was mformed by his sister that 
he w as about to receive treatment at the Barnes Hospital He 
behe\’ed that he w as perfectlj' well and saw no reason for treat- 
ment of any kmd, and apparentlj' had lost all abihty to measure 
himself at the present time with what he had been before 

On admission it was noted that the patient was verj' cheerful 
and optumstic, was somewhat disonented as to time and place, 
his memory was foimd not to be as defective as noted m the 
history*, the general physical exammation, except for a degree of 
■obesity, was negative, the neurologic exammation showed an 
ankle-donus, plus knee-jerks, nght greater than left, and Bab- 
jnski reflexes on the left His blood Wassermann was 3-f-, his 
flmd was 4-}-, globulm mcrease, 80 Ijmphoc^'tes, his cur\'e was 
5554320000, his disks were hj^peremic, but no marked vessd 
■dianges This patient w as placed upon a course of trj-parsaimd 
.and salN-arsan, beginnmg with 4 grams of trj’parsamid with 
mercurj' between He returned to the Barnes Hospital again 
for treatment and observation about two months later Dunng 
the mterv al he has felt ^ eiy well and now feds fit and has more 
•energj' than before His blood Wassermaim was then negative 
He was adrmttcd to the Barnes Hospital a month after this 
His blood was found to be negative, spmal flmd shows marked 
impro\ cment, the cur\ e is flattened out, and there are now no 
important cMdences of sj’phihs of the nerv ous sj stem as far as 
spmal flmd and blood are concerned He is takmg long walks 
alone, and apparently has no trouble of any kmd, and as far as 
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one can see he appears to be perfectly normal A recent note 
from his sister, with whom he hves, is to the effect that he has 
changed altogether for the better, takes a great deal of responsi- 
bihty, IS quite careful about his personal appearance and what 
he says and does, and is saving his money, is workmg hard, 
and seems to be gettmg along very well As far as his sister 
can notice he is hvmg a very moral and careful hf e, his only recre- 
ation seems to be gomg to the movmg pictures occasionally, and 
he usually goes alone His sister and other members of the 
family are encouraged about him 

In ^s case there is a veiy evident improvement as the result 
of tryparsamid The improvement is not only seen m the un- 
proved ph 3 rsical appearance of the patient, m his conduct and 
bdiavior, but also supported by the fact that the evidence of 
syphihs of the nervous system has largely disappeared from his 
blood and spmal flmd The most s triking thing about this case 
is that he has resumed his old employment, that he has managed 
to keep the position for some months, that he is workmg hard, 
and is evidently able to handle himself as a normal mdividual 
Here agam the question of intermission or improvement comes- 
up, and it IS only by long-contmued observation that this pomt, 
as far as this case is concerned, can be settled 

Case n — ^This is a man fifty-four years of age, a salesman 
and merchant by occupation, whose paresis was ushered in m the 
stormy fashion of a convulsion For some time previous to 
April 7, 1924 it was noticed by his family, fnends, and busmess 
acquamtances that he was less efficient m his work, lacked his- 
usual energy and abihty, had periods when he seemed to lose 
track of thin gs It was noted also that his memory was defective, 
e^ecially m regard to the names of his customers, he began to 
be less prompt at appomtments, and there seemed generally a 
change m his personal characteristics, particularly so far as 
busmess matters were concerned He left his busmess and went 
to Europe for a rest While m London and on his way home he 
had two or three very violent convulsions which were thought 
to be epileptic A few days after commg back to St Loms he- 



TRYPARSAaOD AND PARESIS 


153 


•was found completdy unconsaous m bed, "with his tongue bitten, 
and other eMdences of a "violent convulsion He could not be 
aroused from his stupor and was taken to a hospital m that con- 
dition It "was there that I first saw him m consultation ■with 
his family phj'Siaan A diagnosis of apople^’- had been pre- 
A’lousl}'- made, but no e^dence pomtmg to a lesion of this kmd 
could be discovered A consideration of the past histoiy sug- 
gested that the con-vulsions ■were of the tjpe usuall}’- seen m 
paresis due to the changes m the bram cortex, such as have been 
pomted out The blood and fluid both showed a markedly posi- 
tive Wasserman and numerous l 3 Tnpho(ytes m the ^mal flmd, 
as n ell as a very marked paretic cur\*e Although the comoil- 
sions were not repeated, the state of stupor conbnued, and he 
nas sent to a neighboiing sanitanum for treatment Examma- 
tion at the hospital and subsequent!}' showed a constantly hi gh 
blood-pressure generally around 200 S5'3tobc, over 120 diastobc 
Other significant data are myopic pupils with reactionless nght 
pupil and shght reaction to hght m left pupil, irregular outhnes, 
a shght difference in size of pupils, a fine tremor m both hands, 
bps, and tongue The rest of the phj’sical exammation was 
largely normal, an occasional trace of albumm, and one or two 
fine hj'ahne casts nere found from tune to time m the unne 
The most persistent findings were the constant high blood- 
pressure and the cMdences of sjphihs of the ner\'ous sj'stem 
which ha\e been alluded to 

He was gl^en a senes of deep mjections of mercury together 
■mth tr^parsamid and salvarsan at n eeklj' mter\'als After two 
or three neeks he began to show remarkable improvement 
mentall}', and his speech, nhich before was slurrmg and difficult 
to understand, began to be dear agam, the tremor of the fingers 
and hands disappeared, and he was able before he left the sam- 
tanum to "wnte a letter mthout marked defects in handwntmg 
or m spelhng or in the formation of sentences The sal\-arsan 
and trj-parsamid was kept up mth penods of rest between the 
\anous courses of from one to two or three months You see 
this patient non after three complete senes of such treatments 
ha^e been gi\en The change m his mental condifaon is ^er 3 '• 
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Striking When he was first under treatment he was difficult to 
manage or control, was veiy restless, contmually movmg about, 
and very much womed about himself He presented a picture 
more of an agitated type of depression than that of paresis, with 
espansiveness and euphona He has always had, after he 
recovered from his stupor, a defimte idea of what his sickness 
was, and often referred to his previous infection of syphihs and 
blamed himself for his present condition D uring the early 
period he was much given to emotional attacks of crymg and 
weepmg, bemoamng his fate, and speakmg of the unfortunate 
state m which he was m At the present time, with a fair degree 
of reahzabon of what his disease is, he is not showmg any tmusual 
emotional reactions, but rather thinks sensibly about it, regard- 
mg treatment as a possible release and bemg unusually co- 
dperative and obedient His memory for names and recent 
events is still defective, although he is able with some effort to 
give a fair accoimt of his recent movements He is particularly 
accurate m his recollection of events and circumstances that 
happened some years ago, and is able to recount m great detail 
where he was and what he was domg at penods an 3 nvhere from 
fifteen up to three years before his present illness In spite of 
his defective memoiy and his mabihty to perform simple tests m 
regard to dates and places, he is able to wnte a letter remarkably 
free from errors, both m spelhng and composition He is, on the 
whole, subdued and easily managed, obeying the rules and regu- 
lations that have been devised for him, and trying m every way 
to aid his ph 3 ^aans m carrymg out mstructions His blood 
Wassermaim has shown a tendency to decime, the curve m his 
flmd has been considerably altered, but the most unusual change 
has come about m the cell content of the spmal fimd, which has 
now been reduced to under 12 cells There has been some fluctu- 
ation m the Wassermann reaction m his flmd, but, on the whole, 
it has remained unaltered m a permanent fashion Blood- 
pressure has shown no tendency to change m any way 

This case is noteworthy on account of the stormy beginnmg, 
the fact that this patient was rapidly approaching a condition of 
acute dementia, a patient whose conduct was such that he had to 
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be sent to a samtanmn a paretic whose insight into his condition 
at first was completely ml and at the present time is acute and 
logical and who has so changed under treatment that he is able 
to be at home, take care of himsdf as an ordmary man might, 
come to the office for treatment as required, and is mlhng and 
able to imderstand medical directions, tremor has largely dis- 
appeared, speech is no longer dumng, and whose handwriting 
is apparently as good as it ever was He has, however, at 
present defective memorj’' and a ladi of sdf-control m face of 
emergenaes or important busmess affairs which would not permit 
bun to resume his former emplojTnent 

Case m — ^This patient is a woman fiftj*-six years of age, a 
widow She was brought mto the hospital because she was 
ner\ous, for some time had difficulty m talking, often bemg 
unable to saj* and sometimes even to think of the word she 
wanted to express The husband of this patient had been dead 
for a number of years, the nature of the disease from which he 
had died is unknown She has one son, an active and successful 
young busmess man Patient had no imusual illness, certainly 
none that would seem to have anj^ relation to the present condi- 
tion She had a number of attacks of acute articular rheuma- 
tism, the only trace of which is a persistent sj'stohc murmur, the 
sbghtlj’ h}’pertrophied heart of a imtral msuffiaeniy This 
woman had been imusually active, hving with a relative, she had 
taken charge completdy of her own affairs and had up to the 
present illness managed her modest mcome with a great deal of 
msight and care She did sewing, from which she supplemented 
her mcome This she did because she enj05*ed domg it rather tbnn 
because it was necessarj’ Until about one year before her 
entrance mto the hospital nothing was noted out of the way. 
■WTien she was ^^sltmg a relative out of town it was noted that 
she had some difficulty in walkmg, a tendenty to uncertain gait, 
and found it particularly difficult to go up and down stairs At 
mght she would stumble and for some time she insisted on ha^^ng 
a hght m her room or wherever it was that she imght have to 
walk m the dark At that time, that is, about a jear ago, it 



SIDNEY L SCmVAB 


156 

was also noted that she had some speech difficulty, that she did 
not wnte as clearly as she did before Speamens of letters which 
she had written to her son at that tune showed that words were 
often misspelt, that letters were left out of words, and that sen- 
tences were begun and not fimshed 

She objected very much to gomg mto the hospital, saymg 
there was nothing wrong with her at all, but finally she was per- 
suaded to enter the hospital for exammation On entrance she 
appeared an^ous, apprehensive, restless, and unco-operative 
She frequently gave way to emotional excesses, crymg, and ex- 
clanmng that she did not want to stay there, that she was per- 
fectly well She was with difficulty persuaded that she needed 
treatment The most important facts m the neurologic exami- 
nation were the presence of obvious speech defects, very small 
and irregular pupil, shght pupil difference, and limitation m the 
excursion and direct hght Her deep reflexes were found to be 
mcreased, but there were no pathologic vanations, the gait was 
imsteady and ataxic, so much so that she would sometimes 
stumble and fall, and m attemptmg to get out of bed she would 
frequently have to be helped and supported The blood Wasser- 
mann was found to be 4-|- as well as the spmal flmd There 
were 2 cells m the spmal fluid and an almost typical paretic type 
of cun'^es A more careful scrutiny of her mentahty and her m- 
telhgence showed that although the patient was fairly well 
onentated at entrance, she had marked memory defects except 
for recent events She often would laugh very loud and long over 
questions that were asked her, and then respond with some 
degree of accuracy to them The tendency to laugh and become 
hilanous was m staking contrast to the penods of depression, 
dunng which she would cry and bemoan her fate, behevmg that 
she was bemg persecuted and held m the hospital against her 
wishes At other times her behavior was care free, euphonc, 
and rather hilanous She would sometimes laugh apparently at 
nothmg at all for many rmnutes, and either was unwilhng or 
unable to tell why she felt so happy or at what she w'as laughing 
Although she had been at high school for two years she was qmte 
unable to meet the simple tests based on that school level Her 
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judgment n-as markedly defective and she was emotionally un- 
stable The formal mteUigence tests, therefore, diowed a very 
defimte and marked mental detenoration, scattered m distnbu- 
tion, with marked emotional mstabihtj', and an utter mcapaaty 
to appreaate her present condibon — the tj'pe of detenoration 
whidi is seen a ery often m the mtdhgence cur\'es of paretics 
The patient was regarded then as a case of paresis of rather acute 
onset, showmg e^dence of sj^phihs of the nervous ^-stem, pre- 
sentmg a tj-pical mental detenoration of that disease She was 
gl^ en prehmmaij' treatment of deep mjections of mercurj”, seven 
doses of trj’parsamid, and three doses of neosal\’arsan Dunng 
this penod of treatment, which lasted something like fifteen 
weeks, she had vanous penods dunng which the paretic process 
seemed to advance mto acute stages For some days at a time 
she was stuporous, immovable, and stationarj’', without emnron- 
mental reactions of any kmd, with slow pulse and respiration 
In such penods it was necessaiy* to feed her through a tube 
Such stuporous penods would be succeeded by some days of 
almost mamacal exatement, dunng which she became nois}' and 
dirt}', m and out of her bed all the time, restless, and hard to 
manage Her speech dunng such exated penods seemed to 
!mp^o^ e m remarkable fashion, she was able to say almost any- 
thmg she wanted to without marked traces of tj-pical ^eech defect 
which she at first presented It was impossible, however, to follow 
the thread of her conversation, as she would go from one subject 
to another, her sentences were jumbled, and words used without 
proper significance and meaning In these exated penods she 
was completely disonentated, recognizing neither the ph}’siaan, 
nurse, nor her son ^larked halluanator}' episodes some 

of these penods, particularly that of heaimg, although there were 
occasionally ^'lsual halluanation also She reacted toward these 
halluonations m a more or less logical fashion, particularlv those 
of \-isual \anety A marked delusional and persecutory tend- 
enQ' was also e\adent, consistmg chiefly of the idea that she was 
bemg persecuted by her son and kept m the hospital for his own 
designs In some of the penods she rdated delusional and 
phantastic expenences of the past, many of them of the sort that 
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did not fit m with the kind of hfe she had always led She 
would recount in great detail drinking expenences and midnight 
revels m places where she had never been 

After the first few treatments of tiyparsamid she had a very 
marked and mterestmg luad penod dunng which her memory 
seemed to improve, her physical condition also, and her speech 
In this period she wrote letters to her son which showed httle 
defect of any kmd, and m an mterview with him on one of his 
visits she seemed very much like her old self This apparent 
rermssion period was the high pomt m her treatment with try- 
parsaimd m the hospital, and at the end of three months or so it 
was seen that no important improvement had taken place, that 
her condition was such that she could not be kept m the Barnes 
Hospital She was therefore sent to a samtanum m the neighbor- 
hood of St Louis Durmg this penod her blood was persistently 
negative, while the spmal flmd Wassennarm decreased until it 
was scarcely 2 + There never was an increase in cdls over the 
first admission, and on two occasions the paretic curve was com- 
pletely changed mto that of one of low syphihtic memngitic 
vanety, and one apparently quite normal toward the end of the 
stay at the hospital The spmal flmd again showed a t3q)ical 
paretic curve, although the Wassermann reaction never reached 
its entrance positiveness For the first few months at the 
samtanum she steadily sank mto a deep paretic state, totally 
obhvious of her surroundings, listless, and unmterested, careless 
of her clothes, often needing feedmg In the last week or so 
a stnkmg change toward a renussive penod has taken place 
Her speech has improved, she is well onented, recognizes people 
about her, and presents the identical appearance that she did at 
the first admission to the hospital A second course of tiyparsa- 
mid was given after she left the hospital, but smce has been dis- 
continued, as the condition seems to be without permanent 
change or tendemy toward improvement This case illustrates 
a rather typical paresis m an mdividual over fifty years of age in 
whom the onset was acute and the progress of the disease very 
rapid, and m whom two remissive penods m the course of a few 
months have been reached Dunng such penods the physical 
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and mental improvement has been so remarkable that complete 
restitution seemed a possibditj* In qiite of this the disease has 
shown a steadily progressive tendenc}’-, espeaally in viewr of the 
marked defects m the refined qualtities of personahty character- 
istics of this t 3 ’pe of woman 

Case IV — This case is selected because it illustrates a remark- 
able improvement in conduct m a paretic whose imtial rehouses 
to the disease were such as to make him a difficult subject for 
hospital treatment 

A man thirty-four years of age, machinist by trade, was sent 
into the hospital because his wife had noticed that he was becom- 
ing what she called “absent mmded” and forgetful He had 
done no work for four months precedmg his admission On 
examination he was found to be a remarkably cheerful person, 
robust and \igorous looking, smJing or grinning all the time, 
speakmg with a jerkmg staccato and slurrmg speech, constantlj’’ 
mterrupted by silly and causeless laughter He said that nothmg 
worried him, that he was gomg to buj* a new car, and that he w as 
gomg to be a chiropractor and make a great deal of money He 
was particularly energetic in statmg that he felt verj’- well, never 
had been sick, and was m the hospital for a short rest on account 
of overworkmg WTien told that he had not worked for many 
months he would laugh and disregard the discrepant with 
easy nonchalance 

Exammation show ed speech defect, tremulous and uncertain 
handwntmg, tremor of tongue and hands, mcreased deep reflexes, 
irregular and shghtlj* unequal pupils, L P showed 80 Ijunpho- 
cytes, mcreased globuhn, 4-}- Wassermaim and a cune of 
1112220000, blood Wassermann was likewise positive He was 
put upon tij-parsamid, beginmng with 2 grams, then 3, and 
mercury wath alternate sal\arsan 

Dunng his first penod m the hospital he was difficult to 
manage and control He wandered about the comdors, he was 
up at all hours of the mght m and out of patients’ rooms, disturb- 
mg people at work, and makmg -a great nuisance of hunself 
His conduct is best desenbed as siUj and childish There were 
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a niunber of episodes at this time which illustrate lack of judg- 
ment and defects in personal relationship and loss of personal 
responsibihty The fact that he was m a hospital where there 
were sick people did not seem to enter his mmd He was unable 
to connect his various conduct disorders with the possible bad 
effect upon others Social sensibihty was completely wantmg 
He was dirty and careless m his personal habits, his room was 
messy, the bed and floor covered with paper, tom bits of pages 
from books, agarette stubs, pieces of candy, and food In spite 
of efforts on the part of nurses to prevent it, no thing could be 
done to influence a change of habits This was m marked con- 
trast to his usual characteristic, W'hich was that of an unusually 
neat and careful person At one time he set his bed on fire, 
which he said was done as a joke 

After five doses of tryparsaimd and salvarsan he came back 
to the service on November 9th At this tune he was onented, 
careful and neat in his personal appearance, and was easily taken 
care of m the general ward L P showed 6 cells, positive 
Wassermaim, with a curve of 2224567000 His conduct m the 
w'ard was that of a perfectly normal patient He read most of 
the time, was very ready and eager to assist the nurses and 
orderhes, became mterested m the other patients, sat and talked 
with them, and tned to help in every possible way Insight was 
remarkably dear and steady, he knew he had been senously ill, 
realized that he was suffermg from the effects of syphihs on his 
nervous system The grandiose ideas had completely vamshed 
and his memory was retummg, pickmg up events more and more 
recent He has several times been presented m the dimes and 
has conducted himself properly You see now that he is a pre- 
sentable mdividual, cheerful, but orderly, speakmg with only an 
occasional slight slur m speech, showmg good onentation, and 
proper appreciation of his surroundings Simple anthmetical 
tests were answered faultily, however, and other mtelhgence 
problems are disappomtedly responded to Mental detenora- 
tion IS evident m spite of an unusual improvement m conduct 
If he were measured from the pomt of view of his former business, 
that of a skilful maclumst, the results would even be more dis- 
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appointing, He lacks the capaat^' to put through a tad: the 
Items of which he remembers and can mmutd}’' descnbe There 
IS here then a change of a fundamental kmd m the organization 
of personahty, particularly so in its constructive dements, the 
“domg” part is severdj* compromised, when the external a^ects 
have returned almost to their former charactenstics 

As a tryparsaimd effect the jmpro\ ement is notable, but is 
limited to what maj' be described as the abihtj* to maintam his 
soaal place m the narrow limits of home 

Case V — ^The last case is that of a laborer, age forty EBs 
presenting complamt is nen'ousness and tremor of the Idt arm 
He has been m this hospital on four occasions and 3'ou see him 
now on his most recent adimssion, ha\Tng finished his third course 
of trj-parsamid This patient had alwaj-s been quiet, reser\'ed, 
and hard working, a skilled laborer, able to do many different 
kmds of work, alwaj-s ha^•ing a job, though changmg his work 
frequentlj’ His wife reported that pre\nous to his acute out- 
break in August, 1922, she had noticed that he was becommg 
cross and imtable and often unreasonable m his demands She 
also noticed that he was dissatisfied with his job, bdieMng 
he was much too good for it, and sajang that that sort of work 
was beneath him In August of that year, without pre\'ious 
warning, he had some kmd of acute attack m which he threatened 
the people m the boardmg house and succeeded in runiung them 
out of the house He n as ^^olent, abusii e, and dangerous He 
had to be taken to the City Obsen ation Ward where he remamed 
ten daj’s without quieting down to any extent A 4-}- blood 
Wassermann was obtamed there He spent the next few months 
m an mstitution m the South His mind is a complete blnnl- for 
this period January , 1924 he entered the neurologic sendee 
He had a slurred hesitating speedi, but was otherwise alert and 
co-operatne Deep reflexes were xerj- active nght patella 
clonus, mjotic pupils irregular in outhne Spinal fluid, 30 
IjTnphocjnes, 4+ Wassermann and a tj-pical paretic cun e 
He w as put on tn parsamid and salvarsan, and the usual mer- 
cuty Retummg Febnian 19th, his blood was negative, flmd 
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Still plus, With 17 cells On March 20th the parebc curve began 
to show some change, but the other Sndings were unaltered In 
November, after his third ti: 3 'parsanud senes, the curve had 
become atypical and the cell count was 17 'WTien he left the 
hospital he said he felt like workmg and got a job m a macbme 
shop Here he succeeded m mjunng his finger and has not 
worked at a job smce His wife noted a great improvement m 
his conduct at home, he w as like his old self, gentle and thought- 
ful, and has lost his irntabihiy and crossness He is his old self, 
but seems to lack the mitiative to get a job or care much whether 
he has one or not, he spends his days mopmg about the house 
readmg all the want ads m the papers, but domg nothmg 
about it He is neat, orderly, and hdpful, but seems to have no 
thought of any other kmd of activity or mterest but to stay at 
home and assist m the domestic activities there It is noted by 
the Soaal Service worker that he is mchned to use big and unusual 
w'ords, the meanmg of ivhich he does not get He qieaks m a 
formal, stilted, and artifiaal manner His letters, of which there 
are examples, are stiff, formal, and grandiloquent He writes a 
w'hole page to tell a simple fact or ansiver a simple question 
The speUmg, however, is correct and sentence formation is good 
Both talk and letters represent m no way his former and usual 
personahty He seems to be hvmg a part m a play, some one 
w ho IS austere, very respectable, conventional, and aware of his 
own supreme importance Many jobs have been obtamed for 
him, but he dechnes them all, behevmg they are much beneath 
him and below what he merits Though he is without funds of 
any kmd, and although he realizes the necessity of working he 
does not appear to understand the discrepancy m his life — ^yet 
he IS often depressed at bemg out of w ork Memory is defective, 
but he IS not eiqiansive or grandiose 

This case shows a defimte personahty alteration with enough 
adaptation remainmg to enable him to hve at home in a fairly 
normal fashion 

These 5 cases are meant to illustrate the average result of 
trj'parsamid treatment m cases of paresis It is obvious that no 
defimte conclusions as to the therapeutic efficacy of tryparsamid 
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can be made at the present time In ^ 1 ew of the espenence 
obtamed m the matenal from which these 5 cases have been 
selected certam tentative ideas are worth notmg Tryparsamid 
IS a drug that must be used with care and careful selection of 
cases In paresis a study of the tj-pe of case and its progress 
should be made before the drug is given In veij’’ advanced 
cases m which mental deterioration is excessive and where the 
cerebral tissue degeneration is veiy e^dent as measured by 
symptoms and findmgs nothmg ran be espected Optic nerve 
changes are to be regarded as contramdications for tryparsamid 
treatment unless the case should seem to promise favorable 
reaction to the drug In the presence of optic nerve changes m 
which mental deterioration is not far advanced and m which 
conduct and bdiavior are not primarily affected — ^to such an 
extent at any rate that adaptation may not be hoped for — ^try- 
parsamid maj* be given m small doses and in lengthened mter- 
vals Tryparsamid m assoaabon with sal\'arsan and mercury’ 
offers m selected cases and selected types of paresis the most 
promismg method of treatment that is at present available 
The remarkable changes for the better m conduct and m general 
physical n ell-being are evidences of the fact that this drug does 
exercise a defimte influence upon the cellular defensive mechan- 
ism In this particular feature it is almost a umque contribution 
to the pharmacology’ of syphihtic disease of the ner\’ous system 
An attempt has been made m the presentation of these 
dmical cases to suggest that paresis is largely a matter of abnormal 
conduct and beha\*ior and that the final diagnostic test should be 
based upon a study of these abnormal reactions rather than upon 
any ngid mterpretation of the findmgs m the spmal flmd and 
blood In this nay a dmical estimation of paresis can be built 
up which has for its purpose the study of the total personahty 
of the patient rather than madental findmp and urmnportant 
symptomatic features 
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CISTERNA PUNCTURE IN THE TREATMENT OF 
HYDROCEPHALUS 

The etiolog}’’ of h5*drocephalus is shrouded in mj-steiy and is 
dependent on many factors 

The test-books speak of an estemal h3'drocephalus and 
internal hj'drocephalus 

In the former condition, which is unusual, the accumulation 
of flmd IS between the dura and pia and maj’’ follow memngeal 
hemorrhage, pacbjoneningitis, or anj’ lesion causmg cerebral 
atrophy 

Internal hydrocephalus accompames man}' different lesions 
of bram and meninges 

The studies of Dandy and Bloddan have shed much hght 
on the condition If the aqueduct of Syhius leadmg from the 
third to fourth \entncle is obstructed from any cause, there 
will naturally result an accumulation of flmd in the lateral 
ventndes, as the cerehrospmal ffmd is secreted by the choroid 
plexus 

The accumulation of flmd may become so great that in tune 
the cortex may be almost destroyed from pressure The closure 
of the foranuna: of Magendie and Luschka will bring about a 
similar picture Vanous procedures have been suggested, 
including tappmg of the lateral xentiicles, with httle success 
S}'phihs has long been bdieved to play an important part m 
mterfermg •mth the proper absorption of cerebrospmal flmd 
from the subarachnoid space 

Recently ilamott has reported success m treatmg hydro- 
cephalus with diuretm, due to its abihty to mcrease the sirface 
tension of the blood 

i6s 
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I was long imder the impression that hydrocephalus was 
absolutely a hopeless condition and impossible of bemg influ- 
enced by any form of treatment 

Two successful results m my practice prompt this re- 
port 

Baby H , seen at seven days of age, with unmistakable evi- 
dence of meningeal hemorrhage, there were no convulsions, but 
sjonptoms of increased mtracranial pressure were qmte evident, 
two astema punctures on two successive days hberated a total 
of 30 c c of black-lookmg blood Blood to the amount of 60 c c 
from the father was mjected mtramuscularly mto the baby 
The result was all that could be desired Twelve days later, the 
baby havmg left the hospital, there was definite evidence of en- 
largement of the head The sutures gaped, fontanel was dis- 
tended, and the infant was becommg dopey Theobromin was 
given by mouth m doses of 3 grains three tunes a day for a period 
of three da 3 rs There was no result and the stomach was so upset 
that vonnting and refusal of food resulted 

Cistema puncture was then resorted to with the withdrawal 
of 100 c c famtly blood-stained cerebrospmal flmd The baby 
improved, but four days later the baby’s condition seemed worse 
The head now measured 16 mches Another astema puncture 
was done, wnth the withdrawal of 240 cc of blood-stained 
cerebrospinal fluid The bones of the skull collapsed and it was 
possible to move them about, as though the cranial cavity were 
empty A wonderful improvement followed, the baby began 
to take its food better, picked up weight, the head showed no 
longer any tendency to expand, and now, at seven months, gives 
promise of makmg a good recovery The head now measures 
18 inckes and chest 17| inches 

A case very similar to the above occurred m my practice a 
number of years ago The boy is now eight years of age and is 
normal m every way 

The dsterna route is chosen for the reason that the fluid in 
the subarachnoid space is more accessible and for the reason that 
lumbar puncture in 10 per cent of babies results m a dry tap 
It IS readily understood that this treatment is only of avail when 
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there is free commumcation between the ventricles and subarach- 
noid space 

It is an old obser\'ation that in hydrothorax withdrawal of 
some of the fluid frequently results in the complete cure of the 
condition 

We know that intracramal hemorrhage is only diagnosed in 
a percentage of the cases This is testified to by the number of 
cases of spastic paralysis seen m the chmc, u here the mothers had 
not even suspected anythmg wrong at birth 

It IS entirely possible that an undiagnosed menmgeal hemor- 
rhage could be at the bottom of qmte a few cases of h3'droceph- 
alus, as menmgeal hemorrhage is an extremely common con- 
dition 

The importance of prompt interference m this class of cases 
cannot be too strongly emphasized A cerebral cortex long 
exposed to great pressure may be damaged irreparably, as also 
maj changes take place m the cells of the subarachnoid which 
could not be recovered from 

CONCLUSIONS 

There is one vanety of hydrocephalus which may be com- 
pletely cured by a free withdrawal of cerebrospmal flmd Tlus 
ma}' be done most convemently by puncture of the astema 
magna 

It IS felt that this type of hydrocephalus is not rare, oivmg to 
the frequency of menmgeal hemorrhage, which was the cause of 
the condition in two of my cases 




IklETABOLISIkl CLINIC OF DR T^TLLIAM H 0L:MSTED 

Barnes Hospital 


INTOXICATION FOLLOWING AMPUTATION IN 
DIABETES 

Since the discoveij’" of insulin several cases of diabetic 
gangrene have come to our attention in uhich interesting dinical 
pictures have developed after amputation 

Case I — E W , white woman, age sixty-five 

Hislory — Came into hospital because of mflamed nght foot 
Father died of diabetes Scarlet fever and pneumoma as a child, 
•otherwise health has been excellent Two children Sugar was 
found m unne ten years ago, and during this time has lost weight 
steadily from 165 to 115 pounds For the past year patient has 
been tahmg msuhn Phj’siaan told her there was only a small 
amount of sugar m her urme Three months ago began to have 
pam m nght foot, espeaally m the great and second toes, a 
crack appeared between the third and fourth toes This crack 
enlarged and an ulcer formed, which has been growmg steadily 
One year ago patient had an ulcer on the other foot, which healed 
slowly 

Examtnahon — ^Marked undemutrition (25 pounds) Patient 
sfightl}' drowq^, but easil}' aroused Eyes Pupils pm-pomt 
Head generally negative, also chest Blood-pressure 170/60 
Pulse rapid, varj-mg from 110 to 130, temperature 102° F 
Abdommal organs not palpable Vagmal-rectal exaTnmatio n 
showed normal pelvic organs 

Right foot greatl}' swollen, swelhng extendmg to ankle All 
of the toes are blue and the blue area extends over the entire 
inner surface of foot Pulsation of dorsalis pedis and postenor 
tibial artenes could not be felt m either leg 

xCg 
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Laboratory — Blood Blood-sugar on a dmis sion, 0 374 Leu- 
kocytes, 26,000 Plasma bicarbonate, 63 vols per cent TJnne 
showed large amount of sugar Feme chlond test famtly pos- 
itive 

Course ill Bospital — Amputation of nght leg, lower thir d 
of femur, was done six hours after admission, by Dr Barney 
Brooks Dissection of the arteries of the amputated leg showed 
marked artenosderosis with almost complete obhteration of all 
three major artenes of the leg The temperature was normal 
the first three daj’^s foUowmg amputation, although the pulse 
remamed at 100 Durmg the next twenty-two days the temper- 
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ature vaned markedly, rangmg from normal to 100° F , and 
reacdung 103° to 104° F three days before death Type of 
temperature was irregular, not the typical septic course The 
pulse ranged from 90 to 130, and durmg the last two weeks never 
fell below 120 

Glycosuria and glycemia were easily controlled with a chet 
approximatmg 1400 calones and 50 to 60 imits of msuhn a day 
Respiratory rate after operation ranged from 26 to 30 per nunute 
and contmued about this rate until the last week of life, when 
respirations vaned between 30 to 40 per nunute, and were very 
shallow m tj’pe A week after operation patient became ex- 
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txemely drowsy, could be aroused onl)’ with difficultj* There 
were no signs of meningitis, pneumoma, or other infectious 
process Eye-grounds appeared the same as before operation 
Blood-pressure 170/62, heart dear Patient complamed con- 
stantlj* of a great deal of pam m the stump of amputated leg 
Postoperative urme was usually sugar-free, but did show 
gm of albunnn and many casts, no blood Specific graMty 
was alwaj's high, ranging from 1020 to 1025 

For two weeks there appeared to be no change m the amputa- 
tion stump, all signs of heahng were absent, there was no swell- 
mg, and no redness There was apparentl}’^ no blood-flow m the 
tissues, subcutaneous fat undeigomg hquefaction when the 
sutures were cut and the deep tissues inspected There was no 
pus, no odor The entire woimd had the appearance of tissues 
completel}’’ de^ oid of blood-supply Duimg the last week of life 
necrosis occurred m the tenmnal 2 mches of the stump, and m an 
area m the mtemal surface of the stump There was no eddence 
of mfecbon 

Leukoq'tes, first day after operation, 21,000, poljunorpho- 
nudears, 78 per cent At the end of the first postoperative 
week the leukocj’tes were 28,000, poljTnoiphonudears, 86 per 
cent They then decreased to 20,000 and dunng the last wedc 
of life u ere 15,000 Four blood-cultures were made, all of which 
were negative Non-protem mtrogen m the blood, 35 mgm per 
100 c c of blood Because of the gradually mcreasmg anemia, 
the patient was transfused on the tenth postoperative day 
This was repeated on the twentieth postoperatii e daj’ Elec- 
trocardiograms were essentially normal The general course 
was steadily downward, the pulse becommg more and more 
rapid m spite of Mgorous stimulation with Higifnlm and fnffpn^ 
sodium-benzoate and death occurred on the twenty-second post- 
operative day 

The abo^e case was one of typical gangrene with extensile 
endarteritis of the \ essels of the leg There was no inflammation 
m the amputation stump but, m spite of this, the picture pre- 
sented w as that of septicemia The hi^ fei er , rapid pulse rate, 
rapid, shallow respirations, and polymorphonudear leukocytosis 
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gave a picture of intoxication The four blood-cultures were all 
negative Other interesting symptoms were the gradually m- 
creasmg anemia, the pm-pomt pupils and the temppraiy im- 
provement after transfusion 

Permission was obtamed for postmortem mspection of the 
amputated leg This showed a complete necrosis and autolysis 
of the muscles of the amputated leg as high as Poupart’s hgament 
This necrosis was confirmed by microscopic exammation It 
was further noted that the smaD sections made m the shin when 
patient was transfused never healed 

What was the cause of this picture of mtoxication? It seems 
most probable that necrosis and autolysis takmg place m the 
amputation stump was responsible for; the dmical picture 
Infection seems to be ruled out because of the absence of any 
evidence m the organs of the body and m the amputation stump 
The observation of the failure of small sections of the skm of 
the arm to heal, in spite of a very good pulse at wnst, would 
show that besides a process of diabetic endartentis there was 
that second phenomenon seen m diabetes, namely, failure 
of the tissues to heal, even m the presence of apparently good 
circulation 

Case n — White woman, age forty-seven 
History — Came to ho^ital because of sore on nght foot 
Inflammatory rheumatism at sixteen Has weighed as much as 
2 10 pounds Gradual loss of weight for past ten years Patient 
has known for a number of years that she had diabetes, but has 
never taken care of her diet Five months before commg to 
hospital patient noticed a shght mfection on the fourth toe of 
nght foot This infection gradually became chrome, and there 
was a shght discharge One month before entenng hospital 
patient pamted this infected area with 10 dm, which apparently 
made the toe very painful For the past month patient has 
been m bed 

Examtnahojt — Weight 169 pounds (25 pounds overweight), 
rather pale Eyes Pupils pin-pomt, but react sluggishly to 
hght Head otherwise negative Chest dear, no riles, no 
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dulness at bases Heart not enlarged, S 3 'Stolic murmur at apes 
Radial arteries show dight thicLenmg Blood-pressure 140/70 
No abdommal organs are palpable Knee-jerks obtamed on 
both sides, ankle-jerks not obtamed Dorsahs pedis arter}' 
pulsabon bard}’- fdt on left foot , not on nght Neither postenor 
tibial artery pulsation is fdt The skm of the well foot has an 
ivory color, approachmg the color of dead skm, espedallj* when 
the foot is shghtlj* de\ ated There is gangrene of first, second, 
and third toes on nght foot, the great toe and httle toe bemg 
spared The fourth toe is completdj* black The gangrene 
extends v dl up on the dorsum of foot and well back on the sole 
The black area of gangrene is surrounded by a bluish area of 
discoloration no blebs 

Laboratory — ^Blood Leukocytes, 19,000, poljTnorphonu- 
dears, 75 per cent Red blood-cells, 3,900,000, hemoglobm, 
SS per cent "Wassermaim negative Blood-sugar, 0 258 Non- 
protem mtrogen, 29 mgm Urme Specific gravity, 1019 
Large amount of sugar, large amount of albumm, many findy 
and coatsdy granular and hj-alme casts, no blood P S , 
phthalem IS" per cent m tno hours 

Course ill Hospital — ^Patient vas made sugar-free as rapidly 
as possible with large doses of msulm General condition 
became n orse and the third da^’ after admission amputation of 
leg m midthigh was performed bj* Dr A O Fisher Temper- 
ature and pulse rate as shown m chart (Tig 59) Respirations 
\aned from 36 to 48, acre verj” rapid and shallow The first 
postoperati\ e daj' patient devdoped moist rales over bases of 
both limgs, but tubular breathmg was never heard Owmg to 
the rapid pulse it was thought probable that the pulmonary 
signs were due to mjocarchal weakness Under digitahs and 
cafTem sodium-benzoate therapj' the pulmonarj’^ conchbon 
rapidlj* impro\ ed In spite of the impro\ ement m the lungs the 
general condibon became w orse, rcspirabons remamed rapid and 
weak Electrocarchogram showed no signs of mj'ocarchbs 
Leukocj’tes remamed high bemg 20,000 on the third post- 
operab\e day, poljTnorphonudears 82 per cent On the fifth 
postopcrab\e da.v, leukocy tes, 15,000, poh-morphonudears, S3 



174 


^VTLLmf H OLMSTED 



per cent On the tenth postoperative day, leukocytes, 13 , 000 ; 
polymorphonudears, 74 per cent On the twelfth postoperative 
day leukocytes were 12,000 and on the fourteenth postopera- 
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tive day 8,000 with 74 per cent pohmorphonudears The red 
cells and hemoglobin w ere as follows 

Ele\'enth postoperatwe daj , red cells, 3,500,000, hemoglobin, 72 per cent 
Thirteenth postoperati\eda\, red cells, 3,650,000, hemoglobin, 75percent 
Eighteenth postoperati\-e da^, red cells, 4,240,000, hemoglobin, 79 per 

cent 


Glj'cosuna and gtycenua were controlled with 90 units of 
insulin and a diet of 1400 calories Later the insulin dose was 
reduced to 60 umts per daj* At the end of the first postopera- 
ti\ e week the pulmonaiy’ condition had improved greatl}’, but 
the patient’s general condition wras worse and was summarized 
as follows 

Drowsmess, from which patient could be aroused Rapid, 
shallow’ respirations, o\er 30 per minute High temperature 
Contracted pupils, not due to narcoas Man}'' negative blood- 
cultures and gradually devdopmg anemia 

The condition of the stump during the first eight postoperative 
daj’s w as characterized, first, by the lade of mfection, second, by 
the extreme jelly-hke fiabbmess and loss of tone of the musdes 
of the stump, and, third, by the total lack of heahng or devdop- 
ment of granulation tissue Eight daj-s after the operation a 
profuse discharge from the stump was noted , this was undoubtedly 
colon bacdlus infection The remoial of the sutures and the 
establishment of abundant dramage did not mfiuence the temper- 
ature WTthm three daj’s dramage had practicallj* ceased 
B>’ the twelfth postoperative daj’ there was defimte breakmg 
down of the flaps and some discoloration was noticed, also the 
beginmng of a slough Bj* the seventeenth postoperatii e daj' a 
hne of demarcation and defimte separation of slough could be 
noted The first appearance of granulation tissue was noted at 
this time With the appearance of granulation tissue the 
temperature began to go down and the general condition of the 
patient was markedlj’ improved On the twenty-fourth post- 
operati\e daj* there was eMdence of a mild cjstitis The albu- 
mm, which was m such large amounts when the patient entered 
the hospital, had almost disappeared one month after operation 
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when patient was discharged Examination of the amputated 
leg showed begmmng endartentis of the femoral artery, with a 
dot at bifurcation of pophteal artery mto the anterior and 
posterior tibial artenes This dot mduded all three arteries of 
the leg The dissection of the artenes showed very httle, and 
the walls of the smaller artenes of the leg showed no obhter- 
ative endartentis The condition then was one of thrombo- 
angutis 

This case showed many of the ssunptoms of the first one, 
but was comphcated by cardiac failure Still it was qmte defi- 
mtely shown that the congestion and pneumoma w'as not the 
cause of the intoxication which devdoped after amputation 
The cause of the gangrene was different from the first case, m 
that here it was due, not to obhteration of the artenes by end- 
artentic process, but to a thrombosis at the bifurcation of the 
pophteal artenes Neverthdess the exammation of the Idt leg 
gave abundant dimcal evidence that there was a defiaeniy m 
the blood flow through the leg, as shown by the colorless skin 
and the absence of pulsation in the artenes of the feet 

Dunng the time that the patient was most mtensdy ill, she 
was transfused (400 cc of blood) Improvement was rather 
marked foUowmg transfusion The stump of the femoral aitery 
was seen to pulsate m the mass of necrotic tissue The femoral 
artery was apparently qmte good at the tune of amputation 
In spite of these evidences of good arculation, the patient 
exhibited all of the signs of failure to heal and of mtoxication, 
due apparently to products of autolysis 

Case nr — B White woman, age forty-eight 

History — Came to hospital complauung of sore toe No 
diabetes m family Has been losmg w^eight for eight years 
Three years ago feet began to be painful, fdt numb and cold, 
and ached a great deal, espeaally at mght Two years ago 
abscess of great toe of nght foot, which healed very slowly 
Four months before admission noticed excessive thirst Three 
weeks before a dmissi on right foot became worst, throbbed and 
pamed a great deal At this time an ulcer appeared on middle 
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toe of nght foot, hich began to dram Sugar was found one and 
a half weeks before admission to hospital 

£xaiKiHa/i<m —Height, 63 mches, weight, 136 pounds 
Temperature, 100° F , pulse, 95 Skin of face is very thick, dry, 
and coarse Hair of head is dry and bnttle, scanty Pupils 
are small and irregular XhjToid is very small Chest negative 
Heart negative, sounds are dear hlarked rdasation of abdom- 
mal wall, abdomen otherwise negative Knee-jerks very slug- 
gish, ankle-jerks absent Arteries Pulsation of left dorsahs 
pedis artery absent, the posterior tibial pulsation is present m 
this foot Pulsation of both of these arteries present m the nght 
foot Marked hj’palgesia of both feet The plantar surface 
of nght great toe shows signs of purulent discharge a;-Ray 
picture show s osteomyehtis of all segments of the second toe and 
tenmnal segments of the great toe 

Laboratory — Leukocj*tes, 12,000, polymorphonudears, 77 per 
cent , red blood-cells, 4,800,000, hemoglobin, 90 per cent , Was- 
sermann negative Blood-sugar, 0 214, non-protem mtrogen, 28 
mgm per 100 c c blood Unne Large amount of sugar, famt 
trace of albumm, few hjalme casts Moderate feme chlond 
reaction Electrocardiogram, normal heart 

Course in Hospital — Dr Barney Brooks made an inasion m 
the nght great toe tw enty-four hours after admission and ampu- 
tated the second toe Wounds left wide open and Dakm tubes 
mserted Patient was prepared for operation with msulm and 
glucose Recoierj’ was lerj' satisfactoiy, temperature and 
pulse as shown m chart (Fig 60) For two weeks after the 
operation temperature was shghtly elevated and then became 
defimtely septic The plantar surface of nght foot was opened 
wide Two positive Staphylococcus aureus blood-cultures were 
obtamed at this time After the foot had been opened, two 
negatii e cultures w ere obtamed, but during the week following 
the second operation the temperature rose and amputation was 
thought desirable Before amputation, a further masion was 
made m plantar surface of nght foot, which revealed the fact 
that all of the small muscles of the foot were necrotic and mushy, 
there was apparently more necrosis than infection Following 

\oi.o— JS 
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when patient was discharged Examination of the amputated 
leg showed beginmng endartentis of the femoral artery, with a 
dot at bifurcation of pophteal artery mto the antenor and 
postenor tibial artenes This dot mduded all three artenes of 
the leg The dissection of the artenes showed very httle, and 
the walls of the smaller artenes of the leg showed no obhter- 
ative endartentis The condition then was one of thrombo- 
angutis 

This case show^ed many of the symptoms of the first one, 
but was comphcated by cardiac failure Still it was qmte defi- 
mtdy shown that the congestion and pneumonia was not the 
cause of the mtoxication which devdoped after amputation 
The cause of the gangrene was different from the first case, m 
that here it was due, not to obhteration of the artenes by end- 
artentic process, but to a thrombosis at the bifurcation of the 
pophteal artenes Neverthdess the exammation of the Idt leg 
gave abundant dimral evidence that there was a defiaency m 
the blood flow through the leg, as shown by the colorless skin 
and the absence of pulsation m the artenes of the feet 

Dunng the tune that the patient was most mtensdy lU, she 
was transfused (400 cc of blood) Improvement was rather 
marked following transfusion The stump of the femoral artery 
was seen to pulsate m the mass of necrotic tissue The femoral 
artery was apparently quite good at the time of amputation 
In spite of these evidences of good arculation, the patient 
exhibited all of the signs of failure to heal and of mtoxication, 
due apparently to products of autolysis 

Case HI — White woman, age forty-eight 

Etstory — Came to hospital complammg of sore toe No 
diabetes m family Has been losmg w^eight for eight years 
Three years ago feet began to be painful, felt numb and cold, 
and ached a great deal, espeaally at mght Two years ago 
abscess of great toe of nght foot, which healed very slowly 
Foiu months before admission noticed excessive thirst Three 
weeks before admission right foot became worst, throbbed and 
pamed a great deal At this time an ulcer appeared on nuddle 
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toe of nght foot, w hich began to dram Sugar was found one and 
a lialf -neeks before adimssion to hospital 

jEu 27 HiHfl/zoH —Height, 63 mches, weight, 136 poimds 
Temperature, 100° F , pulse 95 Skm of face is very thick, dry, 
and coarse Hair of head is di^’- and brittle, scant}' Pupils 
are small and irregular Th 3 T:oid is verj' small Chest negative 
Heart negative, sounds are dear hlarked rdaxabon of abdom- 
mal wall, abdomen otherwise negative Knee-jerks veiy slug- 
gish, ankle-jerks absent Arteries Pulsation of left dorsahs 
pedis artery absent, the posterior tibial pulsation is present m 
this foot Pulsation of both of these artenes present m the nght 
foot Marked hypalgesia of both feet The plantar surface 
of nght great toe diows signs of purulent discharge r-Ray 
picture shows osteomyehbs of all segments of the second toe and 
termmal segments of the great toe 

Laboratory — ^LeukoGj-tes, 12,000, poljTnorphonudears, 77 per 
cent , red blood-cells, 4,800,000, hemoglobin, 90 per cent , Was- 
sennann negative Blood-sugar, 0 214, non-protem mtrogen, 28 
mgm per 100 c c blood Unne Large amount of sugar, famt 
trace of albumm, few hyalme casts hloderate feme chlond 
reaction Electrocardiogram, normal heart 

Course m Hospital — ^Dr Barney Brooks made an masion m 
the nght great toe tn enty-four hours after admission and ampu- 
tated the second toe Wounds left wide open and Dakm tubes 
mserted Patient uas prepared for operation ivith msulm and 
glucose Reco\eiy uas ^er 3 '• satisfactory, temperature and 
pulse as shown m chart (Fig 60) For two weeks after the 
operation temperature vas shghtly delated and then became 
defimtely septic The plantar surface of nght foot was opened 
wide Two positive Staphylococcus aureus blood-cultures v ere 
obtained at this time After the foot had been opened, two 
negatiNe cultures were obtamed, but durmg the week follonmg 
the second operation the temperature rose and amputation was 
thought desirable Before amputation, a further masion i\as 
made m plantar surface of nght foot, vluch revealed the fact 
that all of the small musdes of the foot w ere necrotic and mudiy , 
there was apparently more necrosis than mfcction Followmg 
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operation patient was transfused 340 c c Healing of the stump 
was prompt Leukocytes at the time of the positive blood- 
culture were 12,000, •with polymoiphonudears 80 per cent 
Before amputation the leukoq*tes "were 8000, pcljonorpho- 
nudears, 87 per cent Red blood-cdls, 3,800,000 Patient 
ne\ er showed the shallow, rapid respirations seen m the other 
cases reported, nor was the pulse-rate abnormally rapid Nei- 
ther was there e\’idence of marked drowsmess as seen m the 
other cases 

Diabetic Condition — ^This was satisfactorily controlled "with 
40 umts of insulin on a diet of from 1400 to 1800 calones Non- 
protem mtrogen ne\er rose above normal, although the urme 
usually contamed some albumm without casts The phthalem 
output was 55 per cent m two hours 

This case is mduded m order to show the dmical picture of 
true septicemia, m contrast with the other 2 cases, where septi- 
cenua was not found The prompt heahng of the amputation 
stump and the failure of development of any symptoms seen m 
the other cases after amputation proves the absence of necrosis 
and autolj^ 

Before amputation for diabetic gangrene the dmical picture 
IS usually that of systemic mto-acation If amputation is carried 
out at a le^ el high enough above the infection, it is possible to 
obtam amputation wounds free, m most mstances, from infec- 
tion We behei e that m the above cases the picture seen after 
amputation is not due to infection of the tissues of the stump 

Insuhn prolongs life so that it is possible now to studj* these 
cases, where before we had insulin the patients usually died 
The last 2 cases would have died -without the hdp of insnlm 
Insulm makes it possible to give enough carbohydrate m the 
diet so that even with a high metabolism, aadosis does not 
occur 

The question anses. Is the dmical picture after amputation 
due to infection m the amputation stump’ The leukocytosis, 
fe\er, and mcreasmg anemia certainly pomt to infection, the 
temperatiures as seen m the first 2 cases are not of the septic 
tj-pe In the third case at three different tunes, ne see the 
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development of a typical septic temperature In this case, 
where systemic infection was proved to be present, the 
dmical picture was not the same as that seen in the other 2 
There was no drowsmess, the pulse was not so rapid, the leuko- 
cystosis -nas not so great, the respirations -nere not the shallow 
rapid type, and the amputation stump healed promptly m a few 
days 

To summarize, then, the picture seen m the first 2 cases 
At operation neither of these cases bled profusely, the arcula- 
tion, even m the small artenes and capillanes was very poor, the 
stump Itself always remamed veiy jelly-hhe and flabby, and there 
was very httle reaction to heahng Granulation was never seen 
m the first case, and m the second case it occurred only at the 
end of two weeks In the first case necrosis was proved by 
biopsy after death Microscopic sections of the muscles revealed 
deaded decrease m stnation 

The systemic group of symptoms were marked drowsmess, 
almost stupor, contmued high, irregular fever, very rapid pulse, 
and rapid respirations which were particularly shallow in type, 
unusually high neutrophihc leukocytosis, the absence of any 
evidence of failure of kidney function, the negative blood-cul- 
tures, and, finally, the small contracted pupils 

The cause of the intoxication, we are mdmed to believe, is 
due to an autolysis of the tissue in the stump, and this, in turn, is 
due first, to a defimte impairment m circulation, as shown by the 
lack of oozing of blood at operation and by the Sndmg of artenal 
disease m the amputated limbs, and, second, to the loss of power 
to heal m the tissues 

The autolysis of muscle tn vtlro has been studied by Bradley,* 
who has shown that muscle tissue differs from other organ 
tissues m that it resists autolysis to a marked degree At the 
end of two weeks only 10 per cent of muscle protem undergomg 
autolysis (z« vilro) had broken down mto ammo-aads 

If one sections the nerves of the hmb tn vivo, atrophy occurs 
very rapidly and m two weeks’ time 20 per cent of the muscle 
tissue may have disappeared 

1 Bradley, Jour Btol Chem , 1924, Ixi, p 807 
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It has been shown b}' Brooks^ that in a few wedcs’ time 
practicallj’ all of the musdes of a hmb m which the blood-supply 
has been cut off may atrophj* Bradlej* further showed that if 
denervated musdes, which have undergone 20 per cent atrophy, 
be autolyzed m vitro, autolj'sis is more rapid and more tissue is 
autolyzed than m the case of normal or unatrophied musdes 
In these cases we have tissues, chromcally depmed of blood- 
suppl}', apparentlj' undergomg autotysis in vivo The abihty 
of the normal organism to absorb denen'’ated musde tissue 
(atrophy) or to absorb musde tissues depnved of blood-supply 
may be closely related to its abditj*- to heal wounds The power 
to heal must be the determimng factor which ordmanlj’- prevents 
the occurrence of autol 5 'sis 

Does the presence of mfection in the stump promote autolysis? 
It can be seen that there is no defimte period of mcubation m the 
first 2 cases, but that the s 3 ’mptoms devdoped immediatdj' after 
amputation 

Carrd has shown that m tissue cultures, which are old and 
have ceased to grow, the growth may be stimulated by the addi- 
tion of embrj omc and leukocj'tic tissue He proposes that these 
tissues produce a substance which he calls trophones Perhaps 
this is the substance which is absent m the diabetic orgamsm 
when heahng does not take place and when autoh'sis occurs 

Treatment of these cases consisted m arculatorj’ stimulation 
with digitalis and caffem sodium-benzoate, the latter drug 
seemed to be of particular ^ alue Transfusion is by far the best 
agent, and improi ement w as alw a 3 's noted foUowmg its use In 
the second case, it was followmg transfusion that improvement 
began 


1 Brooks, Arch Sur^ , 1922, to! \ , p ISS 




CLINIC OF DR FRANCIS M BARNES, Jr 


From the Departmext of NER\ons axd Mextal Diseases of 
the St Louis Usii’ersity School of Medicdce and the De- 

PARTilEXT OF NeCROPSTCHLATRI OF St CLARY’S HOSPITAL 

Sexior Class Clixic ix Psachlatrt 


MENTAL DEFICIENCY OR DEMENTIA 

For out dime toda}' there inll be presented rather bnefl)' a 
number of patients showmg the two dasses of mtelhgence defects 
as represented by two groups, first, the mentally defective, and, 
second, the demented 

Li these two groups, though an mtelhgence defect is present. 
It IS of qmte different character In the first you haAC a con- 
gemtal defect, whereas in the second you have an acquired defect 
secondaij' to fimctional or orgamc disease of the bram In the 
first group agam j'ou haA'e those cases which illustrate the feature 
of nund lack, nhereas m the second you haA e those which illus- 
trate the feature of mmd loss In other words, m the first 
group, those with mind lack, mdudmg here for our purpose 
today, the feeble-nunded or congemtaU)* defectiA e, we haA e those 
mdiATduals m whom mtelhgence neAer did reach a normally 
high leAel, a condition of amentia In the second group, those 
Anth nund loss hon cA'er the defect is acqmred and we are deal- 
ing mth mdiATduals who had deA eloped what may be designated 
as a normallA high leA’el of mtelhgence, but as a result of some 
disease or injuiA' had suffered a loss of this mtelhgence, a condi- 
tion of mtcllcctual detcnoration, dementia 

It a\t11 then be the purpose of this dime to point out to the 
dass that although the term “mtelhgence defect’ is a err- broad 
m Its scope coa ermg any subnormal mtellectual leA’el, it is not 
necessanh alw aj s of the same character or causation 
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InteUigence, we may say, is the sum total of funcbomng of 
all of those activities of mmd for convemence customarily con- 
sidered imder the different headmgs of perception, memory, 
assoaation, and judgment This bemg the case, it becomes 
evident that any impairment of any one of these steps, so neces- 
sarily prehminaiy to the development of mtdhgence, would show 
itself by an impairment of the end-result, that is, intelligence 
itsdf InteUigence then may be looked upon as the final result 
of mental activity, the product of the ongmal mental capacity of 
the mdividual brain to develop times the environmental oppor- 
tumties afforded. InteUigence then grows out of a vanable 
combmation of stock and environment, the end-result depending 
invanably m part upon both of these fundamental dements 
and the proportion m which each may have been present or 
exerased 

You may ask the question, “Why is it of any importance, if 
a person is of low mteUectual levd, to know whether this defect 
was of congeiutal or acquired ongm ” A number of important 
features enter into consideration of this question and its answer 
Li our first group of the mentaUy defiaent, the condition bemg 
present at birth, or shortly thereafter, we have to deal with mdi- 
viduals who lack mteUectual, and m addition often physical, 
devdopment, who have not had the capaaty to respond to, we 
wiU say, a normal environment, who have not devdoped on a par 
with others of equal age, who have not, therefore, been able to 
benefit from knowledge taught m school, who have not the 
proper perspective as to responsibihty, either moraUy, legaUy, or 
otherwise, but who, however, are capable of a certam amount of 
speaahzed mstruction, and who may become more or less useful 
if given this proper and necessary supervision over their life and 
growth and activities There is then, m this first group of aments, 
the possibihty of some betterment and improvement by appro- 
priate trainmg and supervision, and there is always a large possi- 
bihty, if the condition is early recognized, of preventmg these 
defectives from commg mto conflict, either with soaety or law, 
because of their defect and their consequent mabihty to keqo 
from harmful ways In the second group, however, we have an 
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entirdy different situation Here the individual once attained 
a fairly normal mental level as a result of the combmabon of 
stock and emironment, but as a result of disease or mj!!!}' to the 
bram has lost this once attained level Dementia, as m this 
group, usuall}' comes on therefore after childhood, m middle or 
later life, and it is fundamentally important here to remember 
that this dementia thus acquired is irreparable and irremediable 
and usually of mcreasmg mtensib' and depth Betterment and 
improvement, are, therefore, practically out of the question 
Intellectual lei el once lost through dementia is permanent, and 
dependent upon its degree care m an mstitution maj’- become 
necessary* 

It IS understood, of course, that here we are not usmg the 
term "dementia” m the generic sense, as has been done in the 
past, to mean all forms of insamty Nor are we usmg it m the 
more ^eafic sense as is illustrated in the term "dementia para- 
lytica,” uhere the word here has become a part of a diagnostic 
labd of a certam diseased condition Another similar example 
of this usage is found in the term “dementia prsecox ” “De- 
mentia,” as we will use the term, is not m itself a disease, but is 
one of the s)'mptoms or s)'mptom-complexes of disease As such 
it may present itself m connection with vanous tj^pes of psychoses 
or as the result of bram injury bj' trauma, hemorrhage, or orgamc 
bram disease, and the like 

The differentiation of these two groups, one from the other, 
is not a difficult proposition, pro\ided a thorough history*, to- 
gether with a comprehensive m\estigation of the mdi\idual m 
question, can be obtamed When one gieaks of mental defiaency 
and the exammation of defectives, there comes to mmd m a fore- 
most place the thought of metnc measurements Of these scales 
for mtdlectual measurement, we ha\e, m the past two decades, 
been pro\ided with se^eral different tj-pes or modifications of 
ongmal tj-pes The first of these is tj-pified by the Braet-Simon 
pomt scale for measunng mtellectual development Of this, 
from time to tune, there ha\ e appeared different modifications, 
all, howe\er, m their fundamentals essentially similar to the 
ongmal A tj-pe of test somewhat different from the Bmet- 
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Simon and its decendants is the pomt scale method of Yerkes, 
Bndges, and Hart-wick This has m its favor that it is much 
shorter m its apphcation and that the scormg method is more 
just to the mdividual tmder exammation Another hue of modi- 
fication has ansen from the early recogmtion on the part of some 
of the inapphcabihty of these tests m the study of adults, namely 
modifications mto an adult scale of mtelhgence ratmg From 
all of these also grew the so-called group tests so extensively 
used dunng the World War Like all new' tests, these, as others, 
have been extensively xmsused and maltreated In certam 
quarters, there has been prevalent the idea that these mental 
tests could be used as a yard-stick to mathematically measure 
the mtelhgence level m any mdividual under any arcumstances 
So it IS that we not infrequently find overenthusiastic mvesti- 
gators applying them to adults suffermg, or who have suffered, 
from various types of mental disease, such as dementia praecox, 
paresis, paranoia, senile dementia, and so on 

In this connection it is advisable to pomt out that these tests 
were ongmally devised, and their purpose remams essentially 
the same, to mvestigate the level to which mtelhgence had 
developed and not to detennme the level to which mtelhgence 
once acqmred has fallen They were first devised for measunng 
the degree of growth of mtelhgence of children and not for the 
purpose of ratmg the mtelhgence of adults They were pnmanly 
then devised for the purpose of studying the extent to which 
mental growth had occurred and not for the purpose of determm- 
mg the extent of retrogression of mental growth once attamed 
In the development of the mind durmg childhood, m the growth 
of mtelhgence, m other words, there is a rather steady progression 
upward m rather uniform fashion mth no large gaps or jumps m 
the normal procedure Therefore, mth these tests we can very 
well measure the extent to which this development has taken 
place However, where there is a dementia as a secondary 
process as a result of disease m adult hfe, retrogression of 
mtelhgence does not occur m the same uniform, step-wise 
maimer as the growth of mtelhgence in childhood and, there- 
fore, we find certain portions of mental activity as factors 
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going to make up the sum total of mteihgence are more 
greatlj’’ impaired than others For mstance, memory m a 
gi\en case may suffer i eiy extensively, more so than attention 
or perception, and as a result of this we get a more broken 
up and scattered senes of loss of mtellectual abihtj’- which can- 
not be accurately and dearty measured by any set of tests of 
this or other similar character 

In mediane we look for %'anous dimcal manifestations on 
which to base a diagnosis of sj’phihs, the Wassermann reaction 
bemg only one test capable of dmical apphcation m the study of 
the case and onl}' one small part of the exammation, as a uhole, 
so also m mental medicme these metnc mental tests should be 
connected m multiple with the dmical mvesbgation of the mdi- 
Mdual, as a whole, as these tests are but one small part of a com- 
plete exammation and their results should not be accepted alone 
and bj’' themselves m the estimation of the mental condition of an 
m(h^^dual 

Intelhgence is not the whole and onlj’- funchon of mental 
actinty and by attempting to measure mteihgence by these 
tests one must remember that vanous other factors of personahty 
are not taken mto consideration, or, if they are, only m such 
msigmffcant and secondaiy proportion that their imprmt upon 
the final condusion is neghgible How ever, it is aside from our 
purpose to enter upon any extensive dissertation upon the 
relatl^e ments of mental tests on this occasion and what has 
been said was only to pomt out some of their shortcommgs 
and dangers m their misusage We will probably have occasion 
to mention them m connection with some of the patients which 
w e will now present 

First, we will see some examples of the mentally defectne or 
nund-lack group, the aments 

Cases I and n — and L I am bnngmg these 2 patients 
before jou together, because of certam similanties m their 
general condition and appearance Thm- are both about the 
same age, namelj , around fifty They represent the low er grade 
of de\clopment, not exactly idiots, but on the lowest marsm of 
the imbeale 
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Several general characteristics from the physical standpoint 
it wall be well to pomt out to you You will notice how small 
the cranium of each is The microcephahc head with the low 
forehead and rounded dome, the so-called newd-post head 
Notice how wrinkled, you might almost say, folded, and how 
fredy movable is the scalp of this specimen It almost seems 
that the cramum devdoped too httle to fill it Note, also, in 
both the proportionately enormously enlarged and misshapen 
ears Though they are fifty years of age the ordmaiy marks of age 
are not evident m the usual wiinkhng and aged faaal expression 

They have suffiaent inteihgence to respond to ordmaiy simple 
directions, m other words, to tmderstand simple Enghsh, and can 
use a very few words themsdves to make their simplest wants 
known This one, you see, carnes with him a small stocking 
doll, which he nurses and cares for with extreme sohcitude 
Irntabdity m this chap is a very marked feature, which, as you 
see we may easily demonstrate by attempting to take the doll 
from him 

Mentally speakmg, one is no better than the other, yet each 
endeavors with childish simphaty and concern to look after his 
compamon More a case of the blmd leadmg the bhnd than 
actual service Their mental ages according to the tests, is 
around about four, possibly a httle lower or higher Owmg to 
the large number of years chronologically which each has hved, 
there is some scatteimg which made the tests not qiute accurate 

We know but httle of the history of these mdividuals other 
than that they have been m the mstitution for many, many years, 
in fact, from early childhood The family history is not known 
It only takes a casual inspection and no more than general 
knowledge without medical trammg to recognize these as men- 
tally defective 

Case HI — P , age twenty-eight years This yoimg man 
I am sure strikes you m the first instance because of the very 
irregularly shaped form of his head It is difficult to describe m 
words just what type of malformation with which we have here 
to deal You will notice these bumps m the postenor temporal 
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region on either ade, the flattening of the ocapital region, the 
low forehead and the rather flat crown The best that we can 
say IS that the head is generall}' misshapen without anj' regard 
to parbcular tj’pe 

This boy answers to ordmary directions by correspondmg 
mo^ ements, but does not speak intelhgently because of a speech 
defect, another e^’ldence of defiaent de\elopment In addition 
to this, on the phyacal ade, you will notice, that the left arm is 
held m the flexed poabon and on attempbng to move it there is 
some degree of contracture Also, there is eMdence of under- 
development of this member as compared with the correspondmg 
one on the other ade If 3'ou will nobce his gait as he walks 
across the room you will see that he uses the left leg rather poorly 
and progresses with some stifihess and spasbaty 

Here we have, as we learn from the histoiy, a condibon which 
was congemtal or, rather, acqinred at birth, so near bemg con- 
gemtal that they are pracbcaUy the same, an mfanble palsj' due 
to birth mjury of the bram From this results the partial left 
hemiplegic condibon In the familj’- history of this pabent we 
learn that the father was alcohohc and that the mother had 
tuberculosis We not infrequently find such condibons m the 
antecedents of the feeble-mmded 

Case IV — This negro bo)' is seventeen years of age Nobce 
the veij’- large size of the cramum, a macrocephaly, and, m this 
case, hj’drocephalus Also, 3’-ou saw as he entered the room the 
eMdent hemiplegia of the left side 

The mental development m this pabent proceeded further 
than m those which w e have pre^^ousl3' shown 3’’ou and he did for 
a bme attend school jMental tests show his mental age to be 
about se^ en 3’-ears In other words, he comes m the class of the 
imbeciles, accordmg to the Binet-Simon dassificabon This 
classificabon, 30U will remember, di\ides the feeble-minded mto 
three classes those with a mental age of one or two 3’ears are 
classed as idiots , those with mental age of three to seven 3*ears are 
classed as imbeciles, and those with a mental age of ei^ht to 
twel\e 3*cars are classed as morons 
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Another frequent accompannnent of these mentally defiaent 
states IS illustrated m this case by the occurrence of epilepsy 
This boy has been epileptic since the second year of hfe He is 
also extremely imtable at times when crossed and will even 
attack those about him when he becomes suffiaently irntated 
He represents a condition of feeble-mmdedness, mental defiaency 
of the imbecile grade resulting from orgamc disease of the brain, 
which dates back to early infancy 

Case V — K , aged twenty-mne years The mental age 
m this case as shown by the test is six years Notice on the 
ph3rsical side this rather rounded and pomted head, coarse, 
black, straight hair, low down on the forehead, the large ears, the 
thick neck, the short stubby stature, the protuberant abdomen, 
and the rather pecuhar faaal charactenstics, small eyes with red 
hds, the veiy thick protuberant bps and the thick and large 
tongue All of these ph3rsical abnormahties, as you have learned 
m your other classes, are evidences of cretmism We have, m 
this case, an illustration of mental defiaency, feeble-mmdedness 
of the imbeale grade, resulting from disturbance of the endocnne 
gland function, h3q)oth)u:oidism, or cretmism 

This mdividual had never received any thyroid treatment 
until qmte recently, m other words, until a penod m his existence 
had been passed b^ond which httle hope for development might 
be expected It is true there was some general improvement, 
particularly on the ph3^ical side, from the admmistration of 
thyroid some months ago It is possible, as we have learned 
from our other expenences with these cases, that proper treat- 
ment, mstituted at a suffiaently early age in this patient, nught 
have resulted m considerable betterment of not only the physical 
but the mental state 

Case VI — L B , aged twenty-six years This young woman 
presents a somewhat different appearance from those previously 
shown m that there is nothing unusual to attract attention 
She IS not misshapen physically, her general appearance and 
behavior appears to be that of a normal mdividual, she answers 
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questions about herself and her past hfe, m general, quite satis- 
factorily 

We find in the history that her mother, madent to the dehveiy 
of two of her children, n as said to be temporanlj’- insane and that 
the father n as rated as pecuhar and high strung In school this 
woman got along until the sixth grade, though she was not con- 
sidered bnght, and nas rated mudi bdow the average by her 
teachers 

At about the age of thirteen she had some sort of mental 
trouble and a diagnosis of hj'stena was made This was of 
temporary duration, an episode of a few days m all, probably 
no thing more than one of those transient p^'chic eiqplosions to 
which defectives are subject She has never earned on any 
steady occupation, has been more or less irresponsible and easy 
going, f ating nothing senouslj' It has been learned recently 
that for a number of years past she has been qmte promiscu- 
ous sexually and heterosexual relations with some members of 
her own family are reported The Yerker-Bndges pomt scale 
measurement shows a mental age of eight years 

Here n e have then a young woman who did not get along m 
school, nho was not considered bnght, and only reached the 
sixth grade She has remamed about home, taking no regionsi- 
bihty, and m all was looked upon as bemg below the average 
mentally The family historj* also is not good and we have 
evident stock defects There is a want of development of moral 
responsibiht}', mth a lack of appreaation of her moral derehc- 
tions, as shoivn by her justification of them bj' saymg she could 
not resist, a high degree of suggestibihtj* shoving itself m the 
ease with vhich she vas lead into this or that derehction, no 
steadfastness of purpose, no stick-to-it-iv eness In other words, 
ve see here an example of congemtal mental defect not marred 
by any of the usual phj*sical abnormahties, an mdividual whose 
mtellcctual level vas not investigated until recent troubles 
brought her mto difficulty with soaal custom and who, until 
recently exammed passed as an average normal woman and was 
treated as such 
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Cases Vn, VUE, IX, and X — We have here a family group 
which IS of interest in showing that feeble-mindedness is in many 
mstances, from 65 to 70 per cent of all cases, an inhented stock 
defect, and, of course, in most cases this factor plus an environ- 
ment defect 

This woman, the mother, is thirty-five years old Her 
history shows that she comes from a small country town where 
the family has been largely supported by chanty, that she at- 
tended school only but a few years of her early hfe, gomg part of 
the year only to the coimtry school, that she did not get along 
well with her studies, was never considered bnght and, m the 
parlance of the community, was “weak-minded ” Though the 
mental tests are not considered of value m adults, nevertheless 
they were here apphed and showed that she had a mental age 
of about eleven years 

These are the 3 children This one, the older girl, is fourteen 
years of age and the mental tests show a mental age of nine 
years In other w ords, she is m the lower stretches of mororaty 
This second girl, twelve years of age, shows a mental age of seven 
years The third duld, this boy, is mne years of age, and has a 
mental development of a child of five years 

It IS learned that the father was an alcohohc, an ordinary 
laborer, not at all responsible or steady and deserted the family 
some years ago It is often this sort of family, with the under- 
lymg cause of dependency unrecognized, which helps deplete the 
resources of commumty funds Such a family should be mstitu- 
tionahzed by the state and not made to attempt an existence for 
itself with the aid of money and subsistence doled out to it by 
chantably supported w^elfare organizations 

The precedmg senes of cases represents illustrations of mental 
defiaency, imnd lack, of the feeble-mmded class We have 
selected some of these cases to show those wherein the mental 
•defect IS assoaated with vanous physical abnormahties known 
as stigmata of degeneracy You have seen a case where brain 
disease, such as hydrocephalus, where bram mjuiy such as that 
sustained at birth, where other diseases in the parents, as well as 
feeble-imndedness itself, have been the causal factors in the pro- 
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duction of this congemtal defect ■which dio'ws itself most stnk- 
mgly in the lowered intdlectual level and less so in personahty 
defect and characterologic anomahes with emotional mstabihty, 
suggestibihty, and the like 

In other words, feeble-nundedness is a condition whidi may 
result from a number of different causes, some of which it has 
been the endeavor to brmg out m illustrabon in this dime We 
ha^e not attempted to show you on this occasion some of the 
higher types of intellectual defects such as are seen m the group 
of defective dehnquents, constitutionally infenor and psydro- 
pathically constituted mdiAuduals These latter ones would 
require much more elaboration m thdr presentation on this 
.occasion than there is time at our disposal The mtelhgence 
defect then, m other words, is to a lesser degree e\udent than it is 
in the feeble-mmded, where it is the lack of mtelhgence primarily 
which IS the predommant factor in the situation These cases 
mil serve then to illustrate the group of mind-lack dass known 
as feeble-mmded, and m which mtelhgence has not devdoped to a 
normal degree and m which group in this respect we have the 
opposite of the dement 

We will nest observ'e several patients who represent the loss 
mtelhgence or dementia secondaij- to other functional or orgamc 
diseases of the bram and among these n e ■will diow patients mth 
dementia pnecox, paresis, senile dementia, and bram mjuiy. 
In presenting these cases, as I have predousty stated, the dimral 
records will be gi-s en bnefly, as time is not suffiaent for us to go 
mto them more adequatdy than to demonstrate that the de- 
mentia IS present and that it ■was secondary to some other brain 
condition, occurrmg in an mdl^-ldual who had pre\aousl3' sho^wn 
an a\ erage mteUcctual de^ elopment 

Case XI— Age, twenty-four years This 3*oung woman 
shows b3’- her appearance and maimer of dress and beha\’ior the 
outn ard expression of some mental disorder You ■will note that 
she sits m a rather stupid attitude ■mth head bowed down, ha\mg 
httle mterest m w hat is gomg on about her and at tunes she smiles 
in a rather silly fashion without apparent outward causation 

' OL. Q — 13 
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If we go back to the history we find that the onset of the pres- 
ent lUness was about two years ago, at which time the patient 
was workmg as a stenographer, and at this occupation had 
reached a high degree of capabihty She at first became some- 
what depressed and sad, crymg a great deal and had but httle to 
say to members of her family or others She kept on with her 
work until rather abruptly die became qmte disturbed, crymg 
and laughmg and dancmg about and otherwise exated She 
continued exated for some six months, r emaining noisy, scream- 
mg, and maccessible For the past two months she has been 
more or less qmet all of the time, with the exception of occasional 
periods of exatement and disturbance 

It IS mterestmg to note in the history that there was an 
attack of “flu” about a month before the onset of her present 
illness, masmuch as the mental break not infrequently follows 
closely such an infection This woman before her sickness was 
of rather soaable type, good natured, but mchned to be imtable 
at times, and to show considerable temper Her general physical 
condition reveals nothmg of abnormal character and a neurologic 
exanunation seems to be entirely negative 

As we question her here today we find that she answers some 
questions appropnately, but, as a rule, is very irrelevant and 
gives very httle mformation whatsoever concemmg herself 
Attention is diflicult to gain and cannot be mamtamed to any one 
subject She is quite disonented m all three fields Her spon- 
taneous production, as you wdl notice, is of rather rambhng 
character and more or less mcoherent Ovnng to her maccessi- 
bflity it IS qmte impossible at this time to detemune whether or 
not delusions or hallucmations are present There is apparent 
an mstabihty and fluctuation of the emotional state, the patient 
laughs m an exceedmgly silly fashion at tunes and durmg the 
exanunation, when objecting to certam procedures of the physical 
investigation, you will remember that she cned and became qmte 
tearful for a short penod, and then this as suddenly disappeared 
to be replaced by a more normal manner, or even by a state of 
laughter There is no irritabihty or apparent anxiety The 
emotional tone appears to be rather superfiaal and imdemeath 
it all possibly there is a certam degree of mdifference 
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In summary w e ha^ e here a j*oung oman, who, after takmg 
a busmess course, worked as a stenographer and office assistant 
up until the time of the begmnmg of the present illness After 
two years of this illness the patient as you see her now shows 
disorientation, lack of msight, impairment of judgment Her 
present condition then represents a marked change from her 
preMOUS normal state of busmess effiaencj' and she has fimda- 
mental e\idences of deterioration, mtellectual lowenng, or de- 
mentia, resultin g secondarily from dementia prsecox 

Case Xn — L A , aged thirt^'-three j-ears 
The family historj* as given bj’’ this patient at the time of his 
admission is probably unrehable, but at all events, so far as can 
be determmed, is negative for ner\ ous or mental disease 

This patient is unable to tdl exactlj’’ where m Germany he 
was bom He attended school between the ages of sue and rune 
and claims he got along weU Durmg the nest three j'-ears he 
worked on a farm with his father, commg to this countrj’’ at the 
age of twelve He is imable to give the year of his arrival m 
Amenca For three j'ears after commg to this country he 
w orked with his brother in a grocer^’’ store and then started one 
for himself, at which he contmued successfullj' for five years 
Following this he worked as a grocer m different stores, appar- 
entlj' successful!}’- He demes g-phihs, used alcohol moderately, 
and demes preMous illnesses In other words, up imtil ting 
pomt m his life we are deahng with an mdiMdual who apparently 
was the a\erage normal and in his contacts -with the world at 
large w as successful m the measure of his attainments 

The first s}Tnptoms appeared about six months ago, he 
show ed marked memoi}' and speech defect, anomalous pupillaiy 
reactions, delusions of grandeur, and was qmte confused at 
times There was a posltl^e Wassermann reaction with the 
blood-serum and spmal flmd, the latter shoiving an mcreased 
cell-count of 44 

On admission to the hospital it was noted that he had a 
marked memor}’ defect, impairment of onentation and insight 
He answered quesUons promptly Emotionall} he seemed happy 
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and contented, and at times defimtely elated and even euphonc 
No halluanations could be detemuned Physical health was 
good There was a marked speech defect The left pupil was 
larger than the nght, both irregular m outhne, bo^ dilated 
more than the average normal and absolutely no hght reaction 
either directly or consensually and the accommodative reflex was 
sluggish Knee-jerks were equally exaggerated His response 
to routme mteUigence tests was markedly madequate 

The disease course has continued practically unchanged, with 
the exception that at times he becomes somewhat irntable and 
qmte maccessible, so that httle idea of his subjective mental 
condition can be determined This condition, as we have related 
it from the record, you have seen this mormng contmues at the 
present time There has been a progressive detenoration m the 
mental sphere, a dementia secondary to organic bram disease, 
paresis 

Case Xm — H, aged eighty years The changes of 
senihty are easily apparent m this old man as he takes his seat 
before you The hair is thm and gray, the skm is wnnkled and 
inelastic and senile His general musculature is quite atrophied, 
veins and artenes standing out prommently Gait and station 
are good Strength is fair There are no paralyses or weak- 
nesses You will note that there is a tremor of the hands and 
forearms, irregular m time, coarse m character Other than for 
these general changes of senihly, general physical exammation is 
qmte negative as is also the neurologic, there bemg no evidence of 
any focal disease of the nervous system 

This patient is qmte disonented for time He does not know 
the year, month, or day of the week He is apparently onented 
for place and person Memory for recent events is very much im- 
paired, he does not know how long he has been here nor why he 
came nor can he tell the name of any of those about him For 
remote past memory is fairly good, although it also shows some 
impairment Insight mto his condition is almost entirely lack- 
mg He does not appreaate that he is sick, says that he feels 
qmte well aside from his eyes, which are gettmg a great deal 
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better under treatment Definite ddusions or halluanations 
are not eliated His gragi of current events is limited Assoa- 
ational abilities much decreased, comprehension being impaired 
to a marked extent Intellectual impairment is qmte marked 
The patient, as you saw, reqmred aid m dressmg after our physi- 
cal examination, showmg considerable confusion in this proced- 
ure, puttmg on some of his dothmg in quite twisted manner 

If we look now at the history of this case we find that this 
man has been a farmer and always m good general health up 
until somewhat over a j’^ear ago when he began to fail generally 
It v as then noticed that he was somewhat restless, memoiy was 
beconung poor, at times he would be somewhat imtable This 
condition has gone on progressivdy and withm the past few 
months he has occasionall}’^ shown some tendencj' toward vague 
fears of impendmg danger, imagining mthout an}' foimdation, 
m fact, that somethmg was gomg to happen to him or some of 
his rdatives 

We hav e then m this case a man wdl in the senile penod who 
shows the usual phj’sical evidences of senihty and whose mental 
state shows a marked detenoration and impairment of mtdlect, 
a dementia secondarj’’ to senile changes, in other words, senile 
dementia 

Case XTV — R C , aged fifty-one years This woman has 
always been m good health, accordmg to the record, and worked 
daily and in an imusuall}’’ capable manner as a derk until about 
a jear ago when she was mjured by bemg struck bj' a street car 
She w as rendered imconsdous by the mjuiy, remaimng uncon- 
saous for ten daj's As a result of the mjurj' the skull was 
fractured and immediately an operation was done m the left 
temporal region Some tw o or three months followmg the injurj 
she became subject to attacks of imconsaousness with convTil- 
sions and these hav e occurred at mtervals until the present time 
Followmg these attacks she will become qmte disturbed and 
exdtcd 

Smcc the mjuiy her mental state has been abnormal She 
is childish m her behavior and is not allowed to go bv herself 



198 


FJEIANCIS M BAKNES, jR 


outside of the house At times she is very obstmate and imtable 
and IS always qmte childish m her reactions As we look at this 
patient you will see that the general nutntional state is good 
Note this large depression m the bone m the left temporal region 
at the site of the operation As the patient walks you will notice 
she limps on the right side and this we find is paralleled by 
weakness of the muscles of the right arm and leg and, also, we 
fiind that the tendon reflexes on the nght side are all much more 
exaggerated than those on the left and that there is a defimte 
Babmski and Chaddock on the nght 

While our exanunation has been gomg on I am sure that you 
have noticed that the patient’s general appearance and behavior 
is somewhat childish She answers questions readily, but not 
fully, and at tunes she does not appear to grasp the importance 
of what IS said to her You will remember she gave a qmte inad- 
equate account of what has happened within the past several 
months, memory bemg very defimtdy impaued Attention is 
veiy easily gained, but not well held to any subject Onenta- 
tion for time is not accurate Her msight mto her condition is 
not clear, she does not realize fully the mental impairment 
Judgment is much impaired and companng her present abihty 
with that of her effiaency pnor to the mjury it is easily seen that 
there has been a lowenng of the mtellectual levd, a defimte 
mtdlectual detenoration, dementia, and all of this secondary to 
orgamc disease of the bram accompamed with a nght partial 
hemiplegia resultmg from head mjury 

As our hour is now nearly up I will not bnng m any more 
examples of these secondary dementias, masmuch as the 4 which 
you have seen illustrate sufliaently for our purpose the occurrence 
of dementia as a result of other diseases of the bram In each 
one the record has shown that the dechne m mtellectual abihty 
has been progressive and that there has, therefore, been an m- 
creasmg depression of the mtellectual level as the months went 
by After such a period of time with no improvement, but rather , 
a progressive mcrease m symptoms I am sure that none of you 
would eiqiect a recovery m these patients 

Tn companng the general charactenstics of each of these two 
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groups, that is, the feeble-minded and the demented, there are 
se\ eral features of mterest vrhich we might pomt out at this tune 
In the first place, let us consider the beha\’ior reactions m the 
two groups In the first the difficultj- mainly arose early m life 
because the mdiMdual was unable to take care of himsdf or her- 
self to such an extent that he or she could hve m a commumty 
without commg mto conflict with law or soaety As nught be 
es^iected none of the feeble-minded group had ever progressed 
to any great extent, none of them had ever developed any business 
abihty and none had entered mto anj' self-sustainmg occupation 
They did not have the mental capaatj"- to plan, and their diffi- 
culties were mostly of a puerile and childish character There 
IS e^^dent, fundamental!}’’, a lack of judgment m the first group 
On the other hand, m the second group of dements, we meet 
■with mdi\'iduals who had m each instance developed to somewhat 
abo^ e the average mtellectual abdit}* and who had been able to 
can}' on their several busmesses ■with more than average acmty 
and proqient}' The behawor m each one of this group was 
better than that of the ai erage normal indiMdual under similar 
circumstances of life Inadent to the neuropsychiatnc disease 
which de^ eloped and progressively more ■with its course, there 
became e^•ldent a decided change from the former mental state 
In some the emotional state was greatly disturbed, memor}- was 
impaired, assoaational actiMty was reduced to a minimum and 
judgment became deadedly defective In some there was left 
an abihtj to plan for the future, but the unpaired judgment made 
the adequate carrj'mg out of such plans a complete failure 
In conclusion then we -will repeat that the differentiation 
between these two groups hes primarily m the fact that the in- 
telhgence defect m the aments is one inherent m the mdi\idual, 
congemtal, or early acqmred, and is a ■uniform lack of de\elop- 
menl of intellectual capaat}’, whereas, in the dements, we are 
dcalmg with a sjmptom of disease resultmg from disturbance of 
function either through functional or orgamc impairment of the 
brain, this secondanly leadmg to a lowermg of mtellectual abihty 
which IS not umform in that it does not m^ol^e equally all 
tj-pes of knowledge or all mental functions in the same degree 
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A CASE OF SPLENOMEGALY ASSOCIATED IN ITS LATER 

STAGES WITH GREAT INCREASE IN BOTH 
THE WHITE AND RED BLOOD-CELLS 

Cases of splenomegaly assoaated vnth a great mcrease m 
both the white and red cells are verj* rare and verj' well worth 
calhng to your attention 

The patient, unfortunatel}’, died recently, but a considera- 
tion of the case with discussion will, I am sure, proi e mterestmg 
and instructive 

There seems to be a dose relationship between the erythro- 
genetic and leukogenebc functions of the blood-formmg organs, 
as will be shown by a report of the following case which was 
under more or less constant observation for a period of over 
three and one-half j'ears 

iliss A S , fifty-rune years old, pubhc school-teacher, came 
imder obsen'-ation on March 3, 1920, because of an acute gastric 
attack In the course of the routine phj'sical examination, a 
^er3' much enlarged spleen was disco\ered The patient in- 
formed me that she had been aware that her spleen was enlarged 
for at least fiN e years, at which time an osteopath had told her of 
its presence She had had no discomfort except a draggmg pain 
in the upper left abdomen whenever die was on her feet much 
Had been losmg shghtly m weight Intel}' and complained some 
of anorexia and a tendencj* toward diarrhea 

Family History — Both parents supposed to have died of 
paralj-sis No historj- of tuberculosis or mahgnancj' m the 
family 
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Previous Histoiy — Had an attack of acute articular rheu- 
matism mne years ago which confined her to her home (most of 
the time in bed) for three months Has always been subject to 
migrame Formerly had frequent spells of bronchitis (asthma ?), 
but has not had so many attacks recently Uneventful meno- 
pause at forty-eight Has never vomited blood, but has had 
occasional slight bleedmg from hemorrhoids No history of chills 
and fever 

Physical ezammation showed a weU-nounshed woman, 
about 5 feet, 4 mches tall and weighmg 154 pounds The skm 
and visible mucous membranes were normal The teeth were 
m poor condition (pyorrhea), tonsils negative, thyroid normal 
Heart and lungs normal The spleen was very much enlarged, 
measunng 26 cm m the long diameter and 24 cm m the trans- 
verse The surface was smooth and the notch was easily pal- 
pable The hver was not enlarged and the other abdominal 
viscera were normal 

ITrmalysis — 1 012, trace of albuimn, no sugar, a few leuko- 
cytes on microscopic exammation 

Blood-pressure — 136/90 

Blood Exammation — ^Red blood-cells, 5,184,000, white blood- 
cells 10,600, hemoglobm, 75 per cent , Dare, the stamed speamen 
showed some polychromatophiha, a few normoblasts, an occa- 
sion! megaloblast (6 normoblasts and 3 megaloblasts m 250 white 
cells coimted), differential 

Polymorphonuclears 
Lai^e mononuclears 
Small mononuclears 
Large lymphocytes 
Small lymphocytes 
Eosinophils 
Transitionals 

A provisional diagnosis of early Banti’s disease was made and 
the patient was watched for the next three months She con- 
tmued to teach throughout this time, although she frequently 

* Many of the leukocytes were atypical and difficult to classify and 
would probablj have been listed differently by another hematologist 


Per cent 

64 

21 

3 

1 

5 

S 
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complained of weakness and fatigue and spoke of the draggmg 
pain in the upper left quadrant and of some pain m the left leg 
The spleen remamed stationai 3 ' and she lost dightly in weight, 
\TZ , 3 pounds m three months 

On June 16, 1920, the blood esammation showed red blood- 
cdls, 5,168,000, white blood-cells, 12,000, hemoblogm, SO per 
cent , Dare, differential* 

Percent. 


PoUmorphonudears 73 

Large inononudears 16 

Small mononudears 2 

Large mphoc\’tes 4 

Small 1} mphoGj-tes 2 

Eosinophils 2 

Transitionals 1 


Normoblasts, 6 m 300 white blood-cdls counted 

The fastmg blood-sugar was 0 113 mg per 100 c.c of blood 
and the N P N was 20 

At this tune she was seen by Dr George Dock m consultation 
Dr Dock concurred m the opmion of probable Banti’s disease 
and both he and I advised splenectomj', which was performed on 
June 26, 1920 The spleen measured 28 by 14 cm and weighed 
2215 gm (4 lbs, 14 oz) Dr R Buhman examined the specimen 
microscopicall 3 ' and reported 

“Sections from spleen Miss S , show the capsule and the 
connective-tissue trabeculie "very markedlj'' thickened ilany 
of the malpighian bodies are partlj’^ replaced mth connective 
tissue Seieral areas show a number of multinudeated giant- 
cells ” 

The v ound healed per pnmam, but she developed a pj ehtis 
which made her convalescence rather tedious Two months 
after the operation the blood exammation shou ed red blood-cells, 
4,080,000, white blood-cdls, 26,600, hemoglobm, 60 per cent 
Differential* 

‘ Manj of the Icukocv’tes •were atypical and difficult to dassif\ and 
nould probablj haw been listed diSerentK b\ another hematoloeist 

> Ibid 
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Percent 

Polymorphonudears 

60 

Large mononudears 

li 

Small mononudears 


Large lymphocytes 

3 

Small lymphocytes 

28 

Eosinophils 

3 

Transitionals 

3 


Nonnoblasts, 3 in 314 trlute blood-cells counted 

She improved slowly after this tune, although she had several 
flare-ups of her pyehtis In March, 1921 she had a moderate 
edema of the feet and legs and was shghtly dyspneic on exertion 
There was a systohc murmur at the apex and the second pul- 
monary was accentuated The heart, too, was enlarged toward 
the left and the hver was enlarged At this, tune the white 
blood-cells numbered 48,600 and the stamed specimen showed 
many normoblasts, at tun^, 2 to a field, and a few megaloblasts 
She was given digitahs and improved, although the liver remamed 
enlarged and the heart murmur persisted At about this time 
she had all her teeth pulled because of the pyorrhea She im- 
proved slowly for the next six months, although she had occa- 
sional speUs of mdigestion and also pecuhar neuralgic pams m 
the legs 

In October, 1921, sixteen months after operation, the white 
count was 61,600 and the stamed specimen showed many nucle- 
ated reds The heart was m fairly good shape and her wmd was 
good, but the hver was much enlarged She seemed to feel 
fairly well for the next four months, was able to teach, but had 
occasional vomiting spells and a few asthmatic paroxysms 
The whites gradually mcreased so that by the middle of Febru- 
ary (twenty months after operation) they had reached 131,200 
A differential* coimt made January 14, 1922 showed 


* Many of the leukocytes were atypical and difficult to classif> and 
would probably have been listed differently by another hematologist 
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Percent 


Polymorphonuclears 66 

Lai^e mononuclears 12 

Small mononuclears 5 

Large Ij’mphocv’tes 3 

Small 1\ mphocj’tes 5 

Eosinophils 1 

Transitionals 6 

Basophils 2 


Nucleated reds, 31 in 200 cells counted 
a:-Ra 3 ’ treatment was suggested at this tune, but was dechned 
for lack of tune and because of the eiqiense mvolved Benzole 
lias begun m February, 1922 m doses of 10 gtt three times a 
da}', and m three months the white count had gone down to 
63,200 She felt better, m general, but soon the white count 
rose slowly, rea ching 100,000 m the next three months, t e , m 
June, 1922 (tno years after operation) 

Durmg the next six months she did not do so wdl She was 
quite dyspneic at tunes and complamed of a feelmg of weakness 
Shght edema of the ankles was present off and on She was 
nenous and slept poorly The white coimt vaned from 78,000 
to 126,000 She took benzole and digitahs most of the tune and 
arsemc in the form of asiatic capsules, too, off and on From 
November 25, 1922 to December 30, 1922 the count fell rapidly 
to 46,600 and there was a deaded unprovement m her general 
condition Throughout the xjext six months she did fairly well, 
was able to teach, but had several spells of “neuntis” and also an 
attack of gnppe The white count vaned from 46,600 m De- 
cember, 1922 to 79,800 m June, 1923 

Durmg the next four months she did poorly, she felt weak, 
had a good deal of “neuntis” m her legs, and qmte a bit of head- 
adie The heart w as domg fairly well The blood-pressure was 
196/110, but the hver was enormously enlarged, the lower border 
gomg down to the umbilicus It measured 8 cm m the \ erUcal 
diameter m parasternal hne and 7i cm m the median Ime I had 
noted an mcreasmg cj'anosis which began about September, 1923 
and was rather too pronoimced to be accounted for by the heart 
condition A blood-coimt on October 6, 1923 rev ealed red blood- 
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cells, 9,926,000, white blood-cells, 86,400, hemoglobin, 105 per 
cent Anotlier count made two weeks later showed red blood- 
cells, 9,800,000, wlute blood-cells, 91,400, hemoglobin, 98 per 
cent Recently she had had several attacks of vertigo, dunng 
one of winch she feU on the street The last blood exanunation 
was made on November 24, 1923, at which time tlie red blood- 
cells were 7,136,000, white blood-cells, 102,000, hemoglobm, 102 
per cent The pulse was 84 and she complamed of some vertigo 
and a full feehng in the head She died in the schoolroom four 
days after this exanunation (three and one-half years after oper- 
ation) apparently of some cerebral lesion She was found 
sitting m a chair unconsaous dunng her lunch hour and died 
one hour later There was no postmortem 

Discussion. — A woman fifty-mne years of age who had had a 
very much enlarged spleen for years, mtli pracfacally normal 
blood-count, is splenectomized Soon after operation the white 
count begins to go up, reachmg 131,000 twenty months after 
operation In the meantime she has developed a mitral insufB- 
aency mtli symptoms of incompetency off and on and a hver 
almost too much enlarged to be accounted for by the stasis 
The white coimt remams elevated in spite of benzole and some- 
what over three years after operation a cyanosis is noted At 
this time, the red cells are found to be near 10,000,000 and the 
hemoglobm 105 per cent Death from some cerebral lesion two 
montlis later 

What IS the explanation of this senes of events? 

It may perhaps be well to confess at once that the course of 
the disease after the splenectomy did not venfy our diagnosis of 
Banti’s disease I do not believe, however, tliat the splenectomy 
affected the course of the disease very much in any way Splen- 
ectomy m normal mdividuals is followed by a temporary leuko- 
cytosis and later by an anerma which reaches its height five or 
SIX weeks after operation, after which the blood gradually returns 
to the normal The high percentage of polymorphonuclcars 
raises the question of some possible infection, but the entire ab- 
sence of fever and the long duration of the disease would speak 
agamst this assumption 
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The presence of the mitral msuffiaencj' and enlarged hver 
might make one think that possibty the high red count "nas 
dependent on the heart condition, but the presence of the nucle- 
ated reds and enormous size of the h\ er would speak agamst this 
diagnosis Then, too, one ne^ er sees red counts of 10,000,000 
in chrome heart disease It seems probable to me that this case 
belongs to a small group of cases in which the ^-mptoms of an 
erythremia and leukemia coexist or perhaps merge mto one 
another 

It IS, of course, conceivable that our patient was m the 
aleukemic phase of a splenomj-elogenous leukemia when first 
seen and that the later mcrease m white cells was onl\* the natural 
course of events in a leukemia The increase m the red cells, 
while very tmusual m leukemia, has, nevertheless, occurred as 
m the case of Winter’s which will be abstracted shortlj* 

Pendergrass and Pancoast, of Philadelphia, wrote an article 
■which appeared m the June, 1922 number of the Amencan 
Journal of ^ledical Saences on the “close relationship of Ae 
erj’throgenetic and leukogenetic functions of the bone-marrow 
m disease” and report a case of a man sixt}-- years of age who had 
had an enlarged spleen for years when he first came under obser- 
TOtion m June, 1916 The blood examination at this time 
showed red blood-cells 5,200,000, white blood-cells, 7,200, 
hemoglobm, 90 per cent In September and October of 1917 he 
showed a tendency to hemorrhage (bleedmg from teeth and after 
stnkmg thigh) and m December, 1917, the blood exammation 
showed red blood-cells, 5,810,000, white blood-cells 45,200, 
hemoglobm, 78 per cent He was gi\ en x-ray treatments At 
one time the red cells reached 9,000,000, but when last seen, 
April, 1922, the count was red blood-cells, 5,160 000, white 
blood-cells, 11,800, and hemoglobm, 95 per cent. The authors 
beheve that “if there is a midgroup between erj’lhremia and 
m 3 dogenous leukemia or if the two are e\ er combined,” the case 
the}' report diould come imder this head 

Mmot and Buckman, m an artide on er 3 ’thremia pubhshed 
m the October, 1923 number of the Amencan Journal of ilechcal 
Saences, take very much the same new as shown bi* their con- 
dusions, viz , 
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“The increased actiMty of the marrow m erythrenua is 
reflected in the peripheral blood by mcreases of all three formed 
elements ongmatmg from it — erythrocytes, leukocytes, and 
platelets It is evidenced likewise by the appearance of abnormal 
and immature forms of all three elements, which may occur m 
greatly augmented numbers The blood-picture may then 
resemble that of myelogenous leukeima 

“Three cases are recorded that, after having polyqrthemia 
for many years, developed anemia, coinadent with a further 
mcrease m the size of the spleen and a leukeimc blood-picture 
One of these cases was examined postmortem The spleen, 
hver, and bone-marrow showed a hyperplastic blood formation 
very similar to that seen m myelogenous leukemia 

“Myelogenous leukemia and erythremia appear mtimately 
related, and both may be of a neoplastic nature There occur 
cases of erythrerma and leukemia that illustrate multiple van- 
eties of vaiymg degrees of primary pathologic activity of the 
niyeloid tissue, which usually conforms to a deflmte type ” 
They even advance the hypothesis that both may be of 
neoplastic nature and report 3 cases of polycythemia which 
developed a leukeimc blood-picture, noth anemia in the later 
stages of the disease 

That the two diseases are closely related is shomi by the 
case of Hedmius A woman sixty-five years of age, mth enlarged 
spleen, had a red coimt of 6,500,000, white, of 4,200, and *emo- 
globm, 109 Two years later the red went up to 11,540,000 and 
still at autopsy the case was found to be a typical myelogenous 
leukerma 

Rosm’s case is also mterestmg A woman fifty-two years of 
age, with a red count of 10,000,000, was seen by Fnednch 
Mueller, who made a diagnosis of erythremia Five years later 
she was imder Rosm’s observation with a red count of 3,500,000, 
white blood-cells, 48,000 to 52,000, and a differential count sug- 
gestive of, but not typical of, leukemia 

Wmter’s case A man forty-six years of age had an enlarged 
spleen for six years He was studied by Krause, of Jena, m 
1904, who found red blood-cells, 4,800,000, white blood-cells, 
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22,600, hemoglobin 110 per cent , 65 per cent pohrmoiphonu- 
dears and 30 per cent mydoc 5 ’tes, and diagnosed myelogenous 
leukemia Three years later red blood-cells numbered 8,292,000 , 
white blood-cells, 23,200, when a diagnosis of eijihremia was 
made The polymorphonudear, and mononudears were m- 
creased and the l 3 Tnphoc 3 'tes decreased 

In condusion, I would hke to call attention to the fact illus- 
trated b}' this case and those ated from the hterature, that there 
is a dose relationship between the eiyilirogenetic and leuko- 
genetic function of the bone-marrow and that cases occur which 
at times show the tj’pical picture of a mydogenous leukemia and 
later teimmate with the picture of a polym-themia and vice 
versa 
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St Anthony’s Hospital 


METASTATIC CARCINOMA OF THE BONE-MARROW 
AND SPLEEN 

The first case for study and discussion is that of a marned 
■woman, thirty-two years of age, who was perfectly well from 
childhood until m July, 1923, when she noticed a tumor m the 
nght breast This tumor w'as immediately removed by a surgeon 
and the pathologic report was carcmoma Recovery from the 
operation ensued and no further treatment was admimstered 
until m the latter part of August of the same year, when she was 
sent to an v-ray laboratory for deep x-ray therapy Dunng the 
following two months she received fifteen r-ray treatments, 
each of wrhich was followed by nausea, vonutmg, and general 
prostration These treatments were discontmued after two 
months By this tune she complained of severe general weak- 
ness, loss of appetite, some edema of the feet, constipation, and 
a marked pam from the left hip to the knee This pam was dull, 
achmg, and contmuous It was not mcreased or allemated by 
either rest or movement of the left leg, thigh, or pelvis These 
sjTnptoms progressed imtil she entered St Anthony’s Hospital on 
Fehruarj’- 22, 1924 B}' this time the general w eakness had pro- 

gressed to general prostration There was a complete loss of 
appetite, marked edema of the limbs and feet, profound general 
anemia, and severe, contmuous, dull pam m the left hip and thigh 

Physical exammation at this time informed one of the e'rtreme 
paleness of the conjunctiva;, mucous membranes, skm, and nails, 
marked general emaaation, dryness and looseness of the skm, 
general muscular wastmg, diyness of the hair, and moderate 
edema of the lower extremities The heart measured 10 cm 

SIX 
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m its transverse diameter, there was a soft, locahzed systohc 
murmur at the apex, and an accentuation of the aortic second 
sound The blood-pressure was systohc, ISO, diastohc, 80 
The spleen and hver were both palpable dunng deep mspu-ation 
One was unable to ehat any abnormal finding s upon examma- 
tion of the nervous system, limgs, other abdommal organs, the 
pelvic organs, or the bones and jomts Duimg the following 
month she remamed m the hospital and upon eight separate 
exammations of the unne the positive results were as follows 
Sp gr , 1 005 to 1 010, reacbon aad, albumm, 2-J-, at tunes a 
moderate number of hyahne and granular casts and always a 
moderate number of epithehal cells The blood exammations 
gave the followmg results The blood was anticomplementary 
to the Wassermann test, hemoglobm, 44 per cent , erythrocytes, 
1,790,000, leukocytes, 6300, of which there were small lympho- 
cytes, 12 per cent , large mononulcears, 23 per cent , endothelial 
cells, 3 per cent , polymorphonudears, 61 per cent , and eosm- 
ophils, 1 per cent There w'ere numerous nucroiytes, megalo- 
cytes, and poikilocytes, with a moderate number of megaloblasts 
and microblasts The polymorphonuclear cells were small and 
dense, the volume mdex mcreased, and the color mdex was 1 2 
With the moderate carchac hypertrophy, the moderate eleva- 
tion of the s 3 ^tohc blood-pressure, and the lumary findings, one 
could fed certam that there was present a moderate chrome 
nephntis, but an acceptance of this as an eqilanation of the 
aneima, general weakness, emaaation, edema, and loss of weight 
was impossible The dmical picture together with the blood 
finding s were so very typical of primary permaous anemia that 
one would be mdmed to render this diagnosis were it not for the 
positive evidence of caremoma of the nght breast a few months 
previously It is probable that fewer mistakes will be made in 
analyzmg those rather obscure climcal pictures which so fre- 
quently follow the early surgical treatment of breast caremoma 
if the picture is viewed as the result of a recurrence of the car- 
emoma in the form of metastasis Very frequently are internists 
confronted with such vague dmical pictures and ahnost m each 
instance there ultimately emerges a caranoma At times it is 
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SO ^ 613’^ unusual]}’’ located as to render an earty recognition im- 
possible FoUo’wing the earl}* surgical treatment of mammar}* 
carcmoma the patient may present a s}Tnptom-comples similar 
to our patient, leadmg one mto a diagnosis of pnmai}’- pemiaous 
anemia At other times the s}’mptonis are those of chronic 
arthritis of one or many joints, ■n’hile frequently the simiptoms 
may be those of an early and mild neuntis In all such instances 
sooner or later there is discovered a carcmoma in the osseous or 
ner\*ous systems 

In our present case there ivas another factor to be studied 
carefully That -was the results of the deep a-ray therapy upon 
the bone-marrow After obsemng the production of a rather 
severe type of anemia m a number of patients by deep a-ray 
therapy one may wonder if in a case similar to the present one 
the anemia is not after all the result of a superdestruction of the 
red cells by the reticulo-endothehal system In this mstance the 
tt-ray would act to stimulate a normal function of the recticulo- 
endothehal sj*stem ■with the result that e\ entually the function 
became abnormal and the superdestruction resulted m the severe 
anemia This was primanly our conception of this case smce 
numerous careful studies of the patient failed to reveal any 
tangible evidence of carcinoma anj'ivhere 

Under this conception the patient was given 500 cc of 
atrated blood by transfusion each week for six weeks At no 
time did the red cell-coimt exceed 2,800,000 per cubic millimeter 
and the color-index remamed alwaj's above 1 This seemed to 
be, m the hght of our previous expenence with blood transfusion 
m x-ray anemia, profound cMdence against an anemia produced 
by x-ray therapy The patient devdoped a pulmonary edema 
on March 20, 1924 and died five daj*s later 

An autop^ as obtained and the followmg is the report of the 
pathologist 

Heart, hj-pertrophy, left limg, histologic, right lung, pul- 
monai}' edema (marked), h\er, fatt}' degeneration, kidnej’s, 
interstitial nephntis, ^leen, carcmoma, nbs, carcinoma of the 
bone-marrow 

The important patholog}' m the case, of course, is the metas- 
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tatic carcmoma of the bone-marrow and spleen In so far as I 
am able to learn, no such case has been previously reported It 
IS very probable that the presence of the carcmoma m the bone- 
marrow so affected the reticulo-endothehal system that it pro- 
duced an anemia very similar m all phases to a primary pemiaous 
anemia 



MASSIVE PERICARDIAL ADHESIONS FOLLOWING 
ACUTE RHEUMATIC FEVER 


The nest case to be studied is that of a boj" twelve 3*ears of 
age, who five 3’ears ago had measles, followed iminediatel5’' b3’' an 
acute rheumatic fever, most of the jomts of the extremities being 
m% oh ed m the s3Tidrome Assoaated with the acute rheumatic 
fever and contmuing for two 3*ears after its subsidence there was 
some cardiac disturbance assoaated with d3spnea, cough, 
C3 anosis, and edema of the feet FoUowmg the recover3' from 
this S 3 'iidrome the bo3' was well imtil four months ago, when a 
similar acute jomt S3'ndrome made its appearance Assoaated 
with this was tach3'cardia, precordial pam, cough, d3'spnea, and 
edema of the feet This S3Tidrome contmued imtil the patient 
entered St Anthon3*’s Hospital on April 1 , 1924 At that time 
there were no mdications of an3’ joint patholog3*, but there was 
obser\'able d3'spnea and orthopnea, cough with froth3', pinkish 
sputum, and marked edema of the feet and limbs to the hips 
There was no ele\’ation of temperature and the patient’s general 
condition u as ver3' unfavorable 

Ph3'sical exanunation at this time established the following 
positlA e findin gs 

1 Head and Keck Enlarged and adherent tonsils !Mark- 
edl3 palpable postenor cerncal l3Tnph-glands 

2 Lungs Numerous, coarse, inspirator3' crepitant rales over 
each limg postenorlj' from the scapular spme to the lower maigm 
Respiratoi3' rate 34 , respiration bemg ver3' difficult, espeaall3’’ 
the mspirator3* phase 

3 Heart The apex impulse u as nather \asible nor palpable 
• Tliere was a moderate s3'stohc retraction of the epigastnum and 

the third fourth, and fifth left mterspaces from the sternum to 
the middaMcular hue There was no definite retraction of the 
costal cartilages There uas a marked s3-stohc thrill o\er the 
entire precordium The left border of the heart was 10 cm 
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and the nght border 3 on from the imdstemal bne The 
transverse diameter of the chest was 20 5 cm The poststemal 
dulness at the second mterspace measured S cm There was 
no change m the area of cardiac dulness to correspond enth the 
change m the position of the patient The area of absolute 
cardiac dulness was obhterated durmg deep mspiration There 
was a moderate systohc retraction of the nmth, tenth, and 
eleventh mterspaces on the left, noted while the patient was in 
the sitting posture Upon auscultation there was a loud, 
systohc munnur heard over the entire precordium and mto the 
left axilla, mth a short, localized, apical diastohc murmur 

4 Abdomen' The lower margm of the hver was palpable 
7 cm below the costal arch at the nght middavicular hne 
There was a shght amount of free flmd m the abdomen 

5 General’ There was observable a rather marked degree of 
general anemia and emanation The patient was m marked 
respiratory distress There was marked edema of the hmbs and 
feet, shght cyanosis of the nails Blood-pressure Sj^tohc, 106; 
diastohc, 60 

6 Laboratory — Blood Culture negative, hemoglobin, SO 
per cent , erythrocytes, 2,900,000, leukocytes, 8600, the differ- 
ential picture revealed nothing abnormal Unne Three 
repeated unne exammations revealed nothing abnormal 

A (hagnosis of massive adhesive pencarchtis subsequent to 
acute polyarthntis was made The patient died three days later 
and the pathologist reported the followmg autopsy findmgs 

1 Lungs’ Acute congestion 

2 Liver’ Acute congestion with acute hepatitis 

3 Kidneys’ Histologic 

4 Spleen Acute congestion 

5 Heart Massive pencarchal adhesions with no mvolve- 
ment of the pleura or mediastmum Marked carchac hyper- 
trophy and dilatation 

6 Valves’ Normal 

7 Endocardium Normal 

Smce the massive adherent pencarchtis m this case is so 
closely assoaated with two very deSnite attacks of acute rheu- 
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matic fe\ er, one is at once impressed ■with the probabihty of a 
single etiologj- for the t'wo diseases Massive adherent pencar- 
•ditis IS not an infrequent disease, Leudet having discovered it, 
total or partial, in S per cent of his autopsies It probably 
follows pencarditis with effusion more frequentl}- than is gener- 
ally presumed at present It is probabl}’^ a very frequent result 
of acute plastic pericarditis Viewed from this aspect its etiology 
would necessarily be the same as that of acute pencarditis 
Acute rheumatic fever, tuberculosis, pneumoma, ei^-sipdas, 
scarlet fever, and the other infectious diseases are vei 3 ’- frequently 
comphcated b}’' pencarditis more or less pronounced In young 
patients the condition is very frequent following acute rheumatic 
fever, m fact, it is probably seldom absent m the refractoiy or 
recumng types of this mfection In “the large rheumatic 
heart” of Duroaez massiie pencardial adhesions are constant 
Tuberculosis has been practicalli’’ proA ed to be the cause of the 
adhesions m about 30 per cent of the cases bj' Leudet, Tissier, 
and Letulle 

From the dmical pomt of Mew there are two tj-pes of massive 
pencardial adhesions First, there is the l^^ie m which the adhe- 
sions are confined to the pencardial caMty’, that is to say, adhe- 
sions between the Msceral and panetal laj ers of the pencardium 
To this t}'pe one formerl}’- ga^ e the name of pencardiopencardial 
adhesions m contradistmction to the second t}’pe, wherem the 
adhesions encompass not only the pencardium m its complete- 
ness but the mediastinal tissues, the limp, and the pleune as w eU 
This IS the tjqie so persistently descnbed as adhesi\ e mediastmo- 
pencarditis These t 3 ’pes are distmct pathologically and clmic- 
all}', but not etiologicallj' There is present alwap a certam 
hj-pertrophy and dilatation of the heart muscle and at times 
certam endocardial changes, notabl}' ^’al^^^lar defects 

The diagnosis of massne pencardial adhesions is probably 
not so difficult as depicted, if one will only keep the condition m 
nund when stud}Tng diseased hearts Like many other heart 
diseases it may exist for a longer or shorter time without 
s>Tnptoms, because the myocardium is able to perform its task 
WTien functional sj-mptoms do appear they are not dlst^nctl^ e 
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There are those related to myocardial meffidency and most fre- 
quently depend upon altered pulmonaiy, hepatic, gastro-intes- 
tmal, or penpheral arculation Thus one encounters cough, 
dyspnea of the various types, swollen, tender hver, vanous 
digestive disorders, and edema of the feet and ankles when the 
myocardium becomes ineffiaent These are not, however, dis- 
tmctive m any specific cardiac disease, consequently we must 
turn to the physical signs for a mmute and correct diagnosis 
It probably serves us better to consider the physical signs imder 
very defimte headmgs ✓ 

1 Inspection — ^Bulgmg of the precordium mdicates only 
cardiac hypertrophy m young subjects before ossification of the 
costal cartilages Permanent precordial retraction, as described 
by BomUaud, is of some value if uneiqilamed by rachitic lesions, 
pleural adhesions, etc Retracbon of the precordial mterspaces 
is not distinctive and it may be present in any case of cardiac 
hypertrophy m subjects with thm thoraac walls It results 
from a sudden systohc vacuum created around the heart Sys- 
tohc retractions of the mterspaces, costal cartilages, and epigas- 
tnum are more valuable and usually mdicate adhesions not only 
between the two layers of the pencardium, but between the 
pencardium and the panetal, precordial pleura Broadbent's 
phenomenon, or a systohc retraction of the nmth, tenth, and 
eleventh mterspaces at the postaxiUary Ime is a most valuable 
one and is due to adhesions between the visceral pencardium 
and the diaphragm One must consider this as one of the most 
valuable of all physical signs and, although it may be observed 
m certam other mstances, the ranty of this is such as to impair 
its value very httle as evidence of pencardial adhesions 

2 Palpation — ^Personally, the diastohc shock desenbed so 
mmutely by Potam has been of very httle value, smee it has been 
observed m so many other conditions and smee it is so frequently 
absent in massive pencardial adhesions The absence of any 
well-defined, localized apex impulse m a subject with definite 
cardiac hypertrophy should suggest always to the exanuner the 
possibihty of pencardial adhesions Especially is this true when 
the patient is exammed in the left lateral position 
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The pulsus paradoxus as descnbed by Gnesinger m 1854 and 
by Kussmaul m 1873 is of value provided no other condition as 
large pleural effusion or laxjTigeal stenosis is present 

Sv\ elling of the jugulars during inspiration is a valuable but 
rare sign 

3 Pcrcussjon — An increase of the area of cardiac dulness is 
indicative only of the degree of cardiac hj'pertrophy and dilata- 
tion and IS devoid of any specific significance \nth regard to the 
pencardial adhesions The lack of normal relationship between 
the area of absolute and relative cardiac dulness is of some im- 
portance when there is relatively a greater mcrease m the area of 
absolute dulness This is considered as due to adhesions between 
the pencardium and the parietal pleura Ansmg from the same 
cause IS the phenomenon of CejLa This is the mvanabihty 
of the absolute cardiac dulness dunng respiration 

Finallj’-, one must search for the immobihtj’- of the area of 
cardiac dulness and the apex uhen the patient is placed m first 
one position and then the other The fixation of the heart m one 
position IS almost conclusive e%adence of pencardial adhesions 
Although very difficult to demonstrate at times, this sign is prob- 
ablj' the most valuable It is almost certam to be present when- 
e^ er the adhesions are suffiaently extensive to produce dmical 
sjTnptoms 

4 AuscuUalwn — ^There are many auscultatory phenomena 
which may be present m massii e pencardial adhesions Weak- 
enmg of the heart sounds, faction, rubs, reduphcation of the sec- 
ond soimd, and the vanous murmurs may be present These 
phenomena are without any diagnostic value and for the greater 
part depend for their presence upon some assoaated pathology 
and not upon the pencardial adhesions In general, one maj' 
feel certain that auscultation is valueless in the diagnosis of this 
condition 

5 Radiography — ^Under the fluoroscope one is at tmips able 
to note an absence of the lateral displacement of the apex and an 
absence of the normal descension and narrowmg of the cardiac 
shadow dunng deep mspiration Obhteration of the cardio- 
phremc angle and a relative decrease of the amphtude of the 
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respiratory diaphragmatic movements are fluoroscopic signs of 
importance In a study of the »-ray plates one may observe an 
irregulanty of the cardiac borders when the adhesions are veiy 
pronounced 

These, I beheve, are the most prominent phenomena upon 
which one must rely for a diagnosis of this rather frequent and 
interestmg condition 
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The third case is quite unusual A young lady sixteen 3’’ears 
of age gives a history of a cough, expectoration of a mucopurulent 
sputum, and fever and chills begmmng on July 26, 1924 Two 
da3rs later there was noticed a rather marked larjmgeal soreness 
FoUowmg the de\elopment of this soreness she became qmte 
hoarse On August 8th she expenenced a severe, sudden, inspir- 
atorj' pam m the right axilla This contmued for five or six 
days and graduall}’- abated At this time there was some dyspnea 
upon exertion, such as turmng m bed The fever, cough, expec- 
toration, hoarseness, dj'spnea, and prostration contmued until 
she came to St Anthon3'’s Hospital on August 12th From that 
date oiu: personal observation ensued 

Upon entrance the temperature was 101° F , pulse 112 per 
minute, and reqiiration 32 She gave no other ^•mptoms than 
those descnbed above 

Ph3'sical exanunation at this tune confirmed the foUowmg 
positive findin gs 

1 Chest — ^Palpation confirmed the loss or resihenc3' and tac- 
tile freimtus of the n^t chest below the fourth nb Over the 
same area there was a flat note upon percussion and the absence 
of the reqiiratory murmurs, and the spoken and whispered voice 
sounds Above the fourth nb the percussion note nas skodaic. 
The respiratory murmurs were somewhat decreased and the 
spoken and whispered voice sounds moderate The left lung 
revealed nothmg other than compensator3’’ breathmg 

The heart was displaced to the left so that the left border was 
2 cm be3’'ond the left rmddavicular hne Other than this there 
were no abnormal cardiac findin gs 

The remamder of a very carefull3' conducted ph3'sical exam- 
ination, both of the chest and the other S 3 ’stems, was negative 

2 Blood — ^Hemoglobm, 58 per cent , er3’thro{5’tes, 3,360,000, 
leukoqrtes, 17,300, of which 82 per cent where pol3’moiphonu- 
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dears, 10 per cent large lymphocytes, and 8 per cent small 
lymphocytes A stained smear revealed the absence of malanal 
plasmodia and abnormal red and white cells The Wassermann 
reaction, Widal reaction, and blood-culture were negative 

3 Sputum — ^The sputum was sangumopurulent and con- 
tained numerous chphthena baolh This W'as demonstrated both 
by (hrect differential stam and by growmg them upon Lofiaer’s 
serum 

4 Unite — The unne upon several examinations revealed no 
abnormal findings 

At this time a diagnosis of laryngotradieal diphthena was 
made as a pnmary diagnosis and a nght pleural empyema as a 
secondary diagnosis 

Aspiration of the nght pleural canty yielded a greenish- 
white, rather thick pus which upon exammation by guinea-pig 
inoculation, growth upon Loffler’s serum, and by a direct differ- 
ential stam was found to contam mjmads of diphthena baciUi 

The patient was given 20,000 units of diphthena antitoxm 
and forty-eight hours later a thoracotomy was performed The 
thoracotomy reheved about 1500 c c of pus from the nght chest 

Following the operation she rapidly recovered and is today 
well 

In looking over the literature, both Engbsh and French, I 
am unable to find reference to any case of pleural empyema 
secondary to laryngeal or tracheal diphthena, m fact, it is not 
discussed as a comphcation of any type of diphthena We have 
m this case, hou ever, apparently an undisputed case of empyema 
caused by the diphthena bacilh It is altogether probable that 
the patient had a secondary bronchopneumoma — at least, in 
the first mstance — ^produced by the diphthena bacilli and ansing 
from this bronchopneumonia was the empyema The case is 
reported because of its extreme interest and ranty 
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CERTAIN CLINICAL RESULTS WITH DUODENAL 
LAVAGE 

Lyon’s extensive and detailed stud}' of the method of duo- 
denal lavage, his apphcation of ildtzer’s pnnaple of “contrary 
innen’ation ’’ and the results as apphed particularly to the diag- 
nosis of gall-bladder condibons and the recogmtion of tj-pes of 
bile secretion, has pro^oked wide comment and not a httle 
cntiasm It is not m3' purpose to enter upon a discussion of 
his findings, and the condusions based upon them 'Whatever 
attitude ma)' be assumed toward his work, his pubhcations ha^ e 
sen ed to attract attention to the method, and have popularized 
Its apphcation That much of the apphcation is uncntical, does 
not detract from its occasional practical usefulness espeaaU}' 
m a therapeutic way 

Those who have had occasion to use the method in a \ anet}' 
of bihar3' duct and liver conditions will have stumbled upon 
therapeutic results, both une^’^iected and surpnsmg It is two 
of these conditions which I wish to present 

1 The chmcal picture of the first is found in patients nho 
complam of what the la}* mind has called “bihouness,” and which 
has ne\er conve}*ed an}* dear conception to me Hone^er, a 
certain group is characterized b}* sallowness of prolonged stand- 
“gi no true jaundice, occasional and sometimes chrome consti- 
pation, more or less lassitude, dismchnation to mental effort, 
frequentl}’ drowsiness, and penodic attacks of sei ere headache 
wth an increase wath sallowness, culnunating in nausea and 
'onuting of scicral dai-s’ duration, followed b}' an apparent. 
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improvement of all symptoms This improvement, however, 
proves to be only temporary, and the cycle is resumed, to reach 
a dimax at the end of a period extendmg over weeks or months • 

This IS the group which has been subjected to the traditional 
routme of calomel and salts, and recently more rationally to the 
anticonstipation diet For a few mdividuals this treatment, 
especially Epsom salts and occasionally an effective anticonsti* 
pation diet, has sufficed fairly well Certain others continue 
to be the victims of the cycle for an mdefimte time Li these 
last an effort at bihary dramage has frequently forestalled 
attacks when given toward the end of the (yde Under repeated 
dramage the sallowness disappears, the headaches and the subse- 
quent voimtmg do not recur With proper attention to a 
concomitant constipation, and bihary dramage at progressively 
longer mtervals, these patients make an eventful recoveiy 

The dimcal findmgs m this group are usually negative in 
general, with a normal blood-pressure, normal urmaty findmgs, 
a moderate secondary anerma The abdonunal findmgs may sug- 
gest a chrome appendix, a ptosis, and sometimes mdirect evi- 
dence of cholecystitis No hver function test, and no cholecysto- 
gram has been performed on any case Gastnc analjrses showed 
a normal or diminish ed aadity (both total and free hydrochlonc 
add) A few analyses of the fastmg contents preceding duo- 
denal lavage showed a high mitial aadity, but the great majonty 
a low aridity, some of them a defiat The lavage itself yields 
bile m which a darker second portion can be identified much as 
Lyon has desenbed It is frequently darker than is normally 
obtamed, but beyond this is not suggestive The sediment shows 
a few leukocytes and epithehal cells, but no crystals, and rarely 
a short motile bacillus The final portion is hght m color, clear, 
and often profuse No detailed chemical or spectroscopic exami- 
nations were made 

Li a few cases, the blood-pressure is high (up to 180 mm ) at 
the outset, and falls progressively with rqieated lavage, and 
shows improvement m the essential symptoms In these cases 
a trace of albumm and hyahne casts are to be found at the outset, 
which gradually disappear 
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Women thirty-five years of age or more form the majority of 
these patients Men are rdativdy few It may be that 0^ 
practice, from which these patients have been drawn, supply th 
disproportionate number of women 

2 The second type of disturbance which has yidded, to me 
surprismg results with duodenal lavage consists m bihary cohc 
recurring after cholecystectomy Attacks of nght-sided na* 
which the patient compares to the colic from which he suSered 
pnor to operation, make their appearance from a few months un 
to five years after operation They have occurred equally ^ 
men and women Some of them report mild jaundice after the 
attacks, a few presented themsdves with jaundice Refles 
gastnc disturbances (distention, eructations of gas, nausea) are 
frequent The epigastnum is frequently tender, without muscll 
spasm or ngidity, and the edge of the liver is painftd, though not 
displaced downward Gastnc analysis shows a hyperchlorh 
dna both m the fasting contents and after a meal, m contrat/* 
tmction to the findmgs m many gall-bladder cases Duoj 
lavage yields a hght colored bile, not so-called “B” bile, sonm. 
times contauung red blood-cells, and frequently many leukocrts 
occurring both smgly and in groups A few have shown needl ' 

like crystals None has shown what might be regarded as cal ) 

and no organisms ’ 

Lavage is at first repeated three times a week, later twj 
veek, and later at longer mtervals Patients have been 
charged to carry out the lavage at home at intenak of fS 
weeks to a month Frequent lavage is essential at the c 


obtam results, as attacks of cohc are not always rdieied 
and indeed, at the outset, cohc may be provoked by thept^jj^ ' 
The quantity of bile obtained in both groups of cases 
Widely —from 65 to 200 c c —much as in other ^-pes 01 
An explanation of these results is largdy a matter of cqj, 
ture It would seem m the first group that persistent 
quently repeated dramage faahtates the flow of bile, p(., ‘ 
empties the gall-bladder, perhaps increases the quantity 
and remoi es tome material Proof of this is difficult to ,1^ 
chmcally'. 

\oi_ 9 — ts 
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In the second group the relaxation of the sphuicter of Oddi 
and perhaps of the musculature of the common bile-duct pk)^ 
a part To this is undoubtedly added the reduced resistance to 
the flow of bile (as Graham has shown), and the stimulation of a 
greater flow of bile and perhaps of a more dilute bile m which 
crystals are less easily preapitated 

In conclusion, it may be said that without accepting the 
many deductions which Lyon has made, the method of duodenal 
lavage, as suggested by him, offeis therapeutic possibilities which 
are perhaps more valuable than the diagnostic phases vhich 
seem important to him 
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ButXES Hosphal 


ON THE USE OF QUINIDIN IN AURICULAR 
FIBRILLATION 

The aundes constitute a relatively unimportant part of the 
nan heart The dnMng power of the arculation is derived 
m the musculature of the ventndes, and it is only when the 
iction of these chambers suffers mterference that the sjTnptoms 
unpaired arculation supen-ene The aundes sen e as reser- 
JS for the returning blood, the}' transmit the impulses to 
itncular contraction, and their sj*stoIe furnishes a small con- 
bution to \ entncular filhng, but it is only m these indirect 
3*5 that the}'' add to the efiBaenc}'' of the orcidation 
Disorders of the aundes per sc then, ha^ e httle effect upon 

1 arculation Auncular fibrillation is an important condition, 
«e\er, because, m the first place it is frequently an indication 
damage be}-ond the confines of the aundes and in the second 
ice, It offers to the lentndes stimuh at a rate much higher n 
an that to which the latter chambers can proper!}’ respond 

lus It is that tlie i entndes m cases of auncular fibrillation, 

2 dn\ en at a fast rate, except m the relatively small number 
cases m which a-v conduction is impaired at the same time 
us fast rate shortens the rest period of the i entndes both 
latiiel} and absolutdy, and sooner or later their effiaenc}* 
ust be impaired m consequence of it The i entndes are de- 
1' ed, also, of the additional amount of blood discharged into 
cm by auncular systole, and therefore are not filled so well as 
C} are when the aundes are contracting Furthermore, the 
■I}’ irregulanty is a source of constant annoyance to some 
itients and interferes with proper mental and bodily rest 
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Secause of these facts, therefore, it is obvious that the object 
of therapy in aundar fibrillation should be the restoration of 
normal mechamsm, provided this can be accomphshed mthout 
attendant dangers so great as to outweigh the expected benefit 
And even though the nsk attendant upon the restoration of 
normal cardiac mechamsm might mdeed be considerable, yet 
such nsk might well be mcurred, proiaded the result have a 
certam degree of permanence, and provided also that other 
measures relatively free from danger are not at hand to control 
the ill effects of fibrillation 

Digitahs, correctly admimstered, by depressing aunculo- 
ventncular conduction can be depended on m patients with 
auncular fibrillation, m the vast majonty of cases, to protect the 
ventndes agamst the rapid stimuh furnished by the fibnllatmg 
aundes In this way it slows the ventndes and mamtains the 
slow rate even though the abnormal auncular mechanism con- 
tmues Quimdm, on the other hand, m somethmg more than 
50 per cent of aU cases will do away mth the fibrillation and 
restore normal mechamsm to the aundes But it has frequently 
been stated that there are certam dangers m the admimstration 
of quimdm The question of its employment m a patient with 
auncular fibrillation, therefore, resolves itsdf into a consideration 
of the probable benefits and possible dangers m its admimstra- 
tion a weighing of the one against the other These benefits 
and dangers must be weighed also agamst those that obtam under 
digitahs therapy 

In considenng whether to attempt the restoration of normal 
mechamsm with quimdm or to be content with the mamtenance 
of a normal rate under digitahs, m a patient with auncular 
fibrillation, therefore, the foUowmg questions must be disposed 
of (1) Are auncular contractions and regulanty of the ventndes 
possessed of measurable advantages over the state of fibrillation 
of the aundes and its consequent irregular contractions of the 
ventndes, provided the ventncular rate is the same m both 
cases? (2) If so, is the restoration of normal mechamsm with 
quimdm attended, at the same time, by dangers greater than 
such as are mcurred m the slowmg of the ventndes with digitahs? 
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If such advantages be admitted and such nsks be demed, obM- 
ously qlumdin therapy should be employed, but if nsks be admit- 
ted and advantages demed, surely there vnll be no reason for the 
adnumstration of quimdm Fmall}', if the end-result of quimdm 
therapy be found to possess considerable ad\*antages over the 
end-result of digitahs treatment, but at the same time greater 
nsks be mcurred 'vnth quimdm, a third question must be 
answered Are these benefits and the prospect of their attam- 
ment great enough to outweigh the greater nsks and thus to 
justify the emplojunent of quimdm? The determination of the 
question of qumidm therapj’’, therefore, resolves itself into an 
exammation of its benefits and dangers, and a companson of 
these with the benefits and dangers associated with the alterna- 
tive treatment, t e , treatment with digitalis 

In order to aid m the solution of the above question certain 
patients are presented whose cases illustrate some of the benefits 
as well as some of the dangers m qumidm therap 3 ’’ These 
cases are fairfy fy^iical Usual as well as unusual effects are 
shown 

Case I — A. boj’’ eighteen j'ears of age was admitted to Barnes 
Hospital June 26, 1922 complammg of weakness, dj’qinea, and 
nausea The histoiy was relatively unimportant until the 
present illness This began six weeks before admission He 
was unloadmg oats when he felt his heart suddenly begin to beat 
verj’ fast He w as m bed tw o weeks on account of this sj-mptom, 
nausea and vomitmg, and restlessness These sjTnptoms con- 
tinued for the next four weeks, durmg which time he w as mca- 
paatated, but was not contmuously m bed On examination 
there w ere much enlargement of the h^ er and conspicuous edema 
The heart rate w as 170 and the electrocardiogram confirmed the 
diagnosis of auncular fibrillation There were t 3 ’pical signs of 
noitral stenosis and regmrgitation 

He recci\ed tmcture of digitahs m large amounts — 17 cc m 
two da 3 's The rate dedmed to about 70 and the patient made 
rapid impro\ement Fi\e da 3 ’s later Qune 31st), after a pre- 
hnunai 3 ’’ test dose, he was g^^ en 10 grams of qmnidm sulphate 
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at 9 A u and 10 grains at 12 noon An electrocardiogram at 
5 pm showed normal mechanism, rate 92 Subsequent 'records 
showed no abnormahty The patient w'as discliarged in good 
condition on August 8ft 

He returned December 16, 1922, stating that he had been 
well smce discharge and had taken no medicine dunng the past 
tw'o months During the night before admission he suddenly 
felt his heart “jumping,” he was dj^spneic, and vomited several 
times When examined it was found that he had auricular 
fibrillation ivift a ventncular rate of 208 After a reduction of 
the rate to 92 under digitahs, he was given tw'o doses of quinidm, 
10 grains each, six hours apart, on December 23d The next 
morning the cardiac mechamsm was normal and remamed so 
until his discharge from the hospital on January 3, 1923 

He continued to take qmmdm m 3'grain doses ftree times a 
day until February 6ft, at which time he began to take fte same 
amount only every other day He was hfting a half-filled coal 
bucket on February 11, 1923, when his heart began to thump as 
before He came to the out-patient dime, was given qumidin, 
and the next day when be entered the hospital the mechamsm 
was again normal He remained in the hospital only a few days 

On June 30, 1923 he was admitted for fte fourth time, with 
the same sjTnptoms as on previous occasions An electrocardio- 
gram again showed auncular fibrillation, and agam, after reduc- 
tion of the rapid rate with digitahs, he was given qmmdm The 
drug w as administered m 10-gram doses every four hours, begm- 
nmg on July 3d At 3 p m fte next day his heart was regular 
The normal mechamsm contmued dunng fte remaining few days 
of his stay Durmg this time he was given 2 grams of quimdin 
ftree times a day, and was instructed to continue this after 
leaving fte hospital 

On August 14, 1923 he returned agam He had taken 
qmmdm as instructed and had felt well until 9 A M of fte day 
of lus return At that time his heart suddenly began to beat 
fast and he felt weak and dyspneic Records show'ed auricular 
fibrillation with rapid rate as before, and again, after prehminary 
digitalization with slowing of fte rate, he was given quinidin 
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The drug ■nas administered as follows first day, 5 grains 
three times a da}"-, second day, 10 grains three tunes a da* , 
fourth day, 15 grams twice a day On the fifth day he 
nauseated, had unging in the ears, and objects appeared several 
times their size The electrocardiogram at this time showed 
auricular fibrillation, but on awaking the following day the 
mechamsm was normal He was given 5 grains of quinidm 
three times a day for the next week, and was then discharged with 
the direction to contmue the drug m that dosage 

He remamed well and was workmg as a stock clerk when on 
the mght of November 18, 1923 he was awakened with the same 
sjmiptoms that had been assoaated before with the onset of 
auncular fibrillation This condition w as verified at the hospital 
next daj*, and digitahs was administered The ventncular rate 
showed some reduction, but was still about 100 per minute when 
quimdin, 1 gram three times a daj*, w'as admimstercd along with 
digitahs After a few daj’S digitahs was discontmued, the ralr 
being 78, but with an increase m rate digitalis was resumed and 
qmmdin w as mcreased to 5 grams e^ erj* four hours During tlu* 
na\t twentj'-four hours he received 3 grams of quinidm everv 
four hours On the followmg day he received 5 grains of quinidin 
e\ CTV four hours for five doses and then 10 grains four times 
daj' After two days of this dosage he was given 10 grams of 
quinidm e\ erj* three hours, six doses a day This w as conimucff 
for two daj's, after which time quinidm was reduced to 8 gram^ 
three times a day, and on the followmg morning it 
that the cardiac mechamsm was normal, wnth a rate of 72 
continued to receive quimdin 4 grams three times a day f, 
seven das’s at which time he had an acute sinusitis and anr/ 
ular fibrillation returned 


Larger amounts of qmmdm were required to again 


Ptoduo 


mcclianism The drug w as admmistered at mter\-als of se 
das-s in amounts up to 10 grains every four hours without Q(f|. * 
For forty-eight hours he received 15 grams eierj four J 
and under tlus dosage normal mechamsm w as again establi 1 
He was gi\en 10 grains three times a day for the next icu,] 
and then discharged from the hospital 
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Case n —A woman forty-two years of age was admitted to- 
the hospital March 2, 1923, complaimng of weakness, dull pam 
beneath the costal margm, a sensation of fulness in the stomach, 
and bd clung She had had influenza one year before admission 
and had felt more or less weak smce that tune, but had been able 
to do her work as a stenographer until six weeks before admission 
At that time she had another attack of influenza and foUowmg 
this her S 3 Tnptoms had been mcreased She had recently been 
takmg "green drops,” presumably digitahs 

There Mas no enlargement of the hver and her general condi- 
tion was good She had been annoyed, however, by the irregular 
beating of her heart, as well as by the symptoms mentioned 
above The ventricular rate was reduced from 105 to 70 under 
digitahs, and then, after a prehminary dose of 2 grains, 5 grams 
of qumidm was admimstered at 10 a it , and 10 grams at 2 p ar , 
May 14th The next day she received three doses of 10 grams 
each, and two such doses on May 16th An electrocardiogram 
then showed normal mechanism She remamed in the hospital 
four da 3 rs, durmg which time no irregulanty was noted 

On June 6th the heart rhythm was absolutely irregular agam 
Under digitahs the rate was kept within normal hmits, and on 
July 23d qumidm was admimstered, 10 grams four times a day 
That mght she expenenced sensations of famtness, tmghng, and 
giddmess On the next day (July 24th) she received 5 grains 
every two hours for three doses, and then one dose of 10 grains 
FoUowmg this normal mechamsm was established She was 
seen at rather frequent intervals durmg the next seven months, 
and upon every occasion the heart was regular, nor had she had 
any symptoms which previously had attended fibnUation 

Two months later — i e , about nme months from the time 
that the mechamsm had become normal— she was seen agam 
She had felt badly and had noticed cardiac irregulanty for a few 
days The rhsdin was absolutely irregular After prehmmary 
digitalization she received 5 grams of qumidm every four hours 
durmg the day and one dose at mght The amount of qmmdm 
was mcreased to 6 grams every four hours This produced 
auncular flutter It was then mcreased to 10 grams every three 
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"hours, and after four such doses normal mechanism was estab- 
lished She expenenced the same symptoms while takmg 
■quimdin that she had had before 

The resumption of auricular fibrillation had alwa 5 's been 
attended by annojdng ^-mptoms, particularl}’’ the sensation of 
iiregulanty and uneven cardiac action Ten da 3 's after the 
«stabhshment of normal mediamsm under qmmdm she agam 
noticed these annojnng sensations, fibrillation was diagnosed 
-chmcally, and normal mechamsm was agam re-estabhshed with 
5 grams of quimdm every four hours for about a day and a half 
She had no further symptoms of fibrillation for seven weeks, but 
at that time she began to have short penods of irregulanty 
This contmued for two months, smce which time no effort has 
"been made to restore normal mechamsm, but the rate is kept 
withm normal limits with about 22 drops of tincture of digitalis 
twice a da}”- The patient ejqienences very httle subjective sen- 
sation from the irregulan^’’ and is m good general condition 

Case m —A w oman aged sixtj'-two was admitted March 14, 
1923 complaining of mtenmttent attacks of “heart beatmg fast 
and thumping ” She had had diphthena m childhood and a 
severe attack of grippe at tw entj'-seven The attacks of which 
she complamed had begun tw o and a half j’-ears before admission 
She had had two, and then no more for about tw o j’-ears Then 
for four months thej' had occurred about every three weeks, but 
none had been noted for a month preiious to admission She 
usuallj' succeeded m stopping an attack bj-- dnnkmg hot w ater 
with pepsm and soda 

"Upon admission she appeared to be m good genera] condition 
There were no eiidences of heart disease except that the left 
border of percussion dulness w as shghtlj' increased The patient 
had no discomfort An electrocardiogram showed mechamsm 
normal, rate 108, and signs of nght i entncular preponderance 

Seicral daj-s after admission it was obseried at mormng 
rounds that the patient’s heart was beatmg arhidhimcally There 
was a soft sj'stohc murmur at the apex She experienced the 
usual sensabons of an “attack” An electrocardiogram showed 
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auncular fibnllation, rate 170 Hot water, pepsin, and soda 
were administered several tunes v-ithout effect 

At 1 20 p M she was given 2 grams of quimdm as a test dose 
She was seen at frequent mtervals by the mtem and no evidences 
of idios 3 Ticrasy were noted She was accordingly deemed 
smtable for quimdm therapy, and at 5 30 P m 5 grains of the 
drug were admimstered At 6 p ir it was noted that she felt 
better, her “heart not beatmg so violently,” rate 102 At 6 30 
p II she felt “like a new woman”, the apex and pulse were both 
96 and regular 

At 6 IS P M she vomited after taking mdk At 7 P M it 
was noted that the skm was cold and moist, and that the patient 
had had two flmd stools An electrocardiogram showed normal 
mechamsm, the P wave lower than at first, and the T wave 
negative m Lead I, lower than at first m Lead H At 7 30 p ir 
she was “pale, sweaty, vomitmg, pulse weak, diarrhea " The 
house physiaans were genuinely alarmed By 9 P M these 
untoward symptoms had disappeared and she felt better The 
next day she felt badly and “ached all over ” The heart rate 
was 84, regular, except for occasional mterruption 

On the second day followmg an dectrocardiogram revealed 
auncular fibrillation This was succeeded by normal mechanism 
on the next day and by fibrillation agam a few days later Digi- 
talis was admimstered meantime, and the rate, when fibnllation 
recurred, was kept low After a few days she was discharged m 
good general condition 

Case IV — A man aged forty-four was adrmtted Apnl 23, 1923 
complauung of dyspnea, palpitation, and tightness m the chest 
These symptoms w'ere of two years’ duration He had had 
several attacks of rheumatic fever His general condition 
appeared to be good There were typical signs of rmtral stenosis, 
the hver was somewhat enlarged, there was no edema An elec- 
trocardiogram showed auncular fibrillation The T wave was 
negative m Lead HI, diphasic m Lead I The ventncular rate 
was 100 The patient had been receivmg 15 drops of tincture of 
digitahs three tunes a day for a w eek pnor to admission 
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He recei\ed quimdin as follows Apnl 26tli, 20 grams, 27tli, 
20 grams, 29tli 36 grams, SOth, 40 grams, Maj* 1st and 2d, 40 
grams each daj*, 3d 4th 5th, and 6th, 70 grams each da}', m 
doses of 10 grams e\er\’- two hours, 7th, 150 grains (10 grams 
ever}' hour from 6 to 8 mdusive), 8th, 160 grains (20 grams 
e\eiy two hours), 9th, 20 grams, 16th, 240 grams (30 grains 
e\ ery two hours) There a ere no sjTnptoms attendmg any of 
these excessive amounts of the drug, except that for a short time 
durmg the mght of the 16th (after 240 grams) he was nauseated 
and xonuted There were no other sjTnptoms, and on the 
followmg da}' he felt qmte well Auricular fiutter, with a con- 
spicuous slowing of the auricular moi ements (as low as 150 per 
minute), followed the admimstration of some of the larger 
amounts The patient was discharged after a few dal's with 
auncular fibrillation still persistmg 

Case V — A woman forti'-three years of age entered the 
hospital yay 2 1924 complammg of smothenng spells and 
attacks of palpitation Three jears prenously she had had 
dropsy for a time and afterward noticed dj-spnea on exertion 
On examination the tj-pical signs of imtral stenosis were noted 
The heart w as absolute!}' irregular rate 160 The hi er extended 
3 cm below' the costal margm There w as considerable d} spnea 
The electrocardiogram confirmed the diagnosis of auncular 
fibrillation The T waie was upnght m all leads, there were a 
few left lentncular extras}'5toles Her general condition was 
regarded as “fair ” She was kept at rest and on ilay 4th was 
gn en 8 c c of tincture of digitahs m four doses The next day 
(May 5th) she felt much better, there w as much less d}'spnea 
and the 1 entncular rate w as 92 One extra^-stole was noted in 
the electrocardiogram On May 7th, 8th, and 9th she receiied 
a total of 8 c c of the tmcture of digitahs, 16 c c smce admission 
No more digitahs was admmistered, the apex rate laned from 
60 to 70 and she felt qmte well 

After a conference it wras deaded to administer qumidm, 
and, after a discussion with the patient of its possible benefits 
and dangers, she consented to its admimstration Acconhngly 
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at 3 IS p M , May 15th a test dose of 3 grains was given On 
May 16th she began to receive S grains four tunes a day An 
electrocardiogram taken at 10 30 A M May 16th was reported as 
follows “Auncular fibrillation ventncular rate 70, runs of 
nght or left ventncular eictrasystoles of varying forms follow each 
normal beat by approximately equal intervals Question 
of digitahs effect Question of toxic quimdm effect ” A record 
made at 6 30 p m the same day diowed “Runs of couphng, the 
extrasystoles varying m form and ansing m several different 
foa in the ventndes Question of drug effect ” 

The next day (May 17th) at 9 A 11 it was noted that the rate 
was 46, “and extremely regular” An dectrocardiogram two 
and a half hours after the first dose of quimdm on that day 
showed no couphng, but later couphng was observed dmically 
“with a sudden change of rate from 46 to 70 ” 

The patient was seen by the nurse on her rounds at 4 P M , 
and no imusual symptoms were observed She ate supper as 
usual At about 6 pm she asked for a dnnk of water, and as 
the nurse approached, the patient, who was restmg on her elbow, 
suddenly became cyanotic, her breathmg became stertorous, and 
she fell back, dymg mstantly 

Comment — ^These 5 cases are reported not with the object of 
usmg them m any detailed study of the techmc of quimdm 
admimstration, but because they afford certam data beanng 
on the question of the advantages and disadvantages which 
qumidm therapy possesses over digitahs They will be referred 
to, therefore, m a bnef consideration of the comparative benefits 
and dangers m the employment of the two drugs 

RELATIVE BENEFITS 

Rate ■ — Qumidm, successfully employed, restores to the pace- 
maker its function of detenmnmg the rate of the auncle and, 
consequently, that of the ventnde After this restoration is 
effected, the control of heart rate is difficult of accomphshment 
If the smus rate is too fast, slowing of any considerable degree, 
m most cases, is then impossible Duimg the persistence of 
auncular fibrillation, however, ventncular rate can, as a rule, be 
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mamtamed \ntlim normal limits by digitalis Regardmg solely 
the control of ventricular rate, therefore, in a patient with 
aunctilar fibrillation, digitahs is to be preferred over qumidm 
Tn those patients, mdeed, whose smus rate when restored imght 
be espected to be fast — e g , patients mth th5T:oid mtovication — 
it would appear that, if the ventncular rate, imder digitalis, is 
dow, the successful employment of qumidin would result m con- 
siderable disadvantage to the patient 

Auncular Systole — ^The object of quimdm therapj* is to 
restore to the aimde a normal function — t c , the ddiver3’' to the 
ventnde of a certam amount of blood with each auncular 
systole, thus contnbutmg to ventricular filhng and increasing 
m this waj' the effiaency of ventricular s\*stole There can surdy 
be no question that this normal function possesses ad\'antage 
over the state of fibrillation m which auncular sj'stole dose not 
occur, and that in this respect successful quimdm admimstrabon 
results in an advantage not afforded by digitalis Herem hes 
the chief daim of qumidm to a place m therapeutic medicme 
How great is this advantage? How much does auncular sj'stole 
add to the efSaencj’- of the circulation^ Does it add enough to 
overbalance the greater risks which hai e ako been daimed for 
quimdm? These questions will be taken up along mth a con- 
sideration of the rdative dangers m qumidm and digitalis therapy 
Attention, meantime, must be given to another question of 
rdative benefit 

Rhythmicity. — Successful qumidm therapj’- restores to the ven- 
tnde the rhjihmiaty of which auncular fibrillation depnves it 
This has been enumerated among the advantages accrumg to the 
account of qumidm m a companson with digitalis It must be 
admitted that lack of rhj'thmiaty, in so far as it maj* implj- cer- 
tam penods of tachycardia, will be harmful to the i entnde bj’- 
calhng upon it to work before it has had suffiaent rest But it 
IS often overlooked that, along with the lentncular slowmg 
brought about bj’ digitahs in auncular fibrillation, the action of 
the ventride becomes more nearlj’ rhj'thmic. That verj’- action 
of the drug which produces slowmg allows impulses to reach the 
\ entride only at more nearlj' equal inten als It is difficult to 
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understand how mere lack of rhythnuaty, provided the interval 
between beats is not short, may be harmful to the ventnde Dig- 
itahs lengthens the mterventncular mterval, and, as was said, 
causes this to be more nearly constant Indeed, it is not im- 
common for competent dimaans to overlook auncular fibrilla- 
tion m a patient who has been thoroughly digitahzed, so nearly 
regular may be the ventncular action There would appear to 
be but httle advantage, then, so far as the ventnde is con- 
cerned, m substituting rhythmicity for a state which approx- 
imates it 

The same considerations apply to the unpleasant sensations 
which irregulanty sometimes mduces, particularly m nervous 
mdividuals The patient in Case n, who was annoyed by the 
irregular beatmg of her heart, and who sought rehef from the 
S3miptom, now suffers very httle annoyance from the shght 
irregulanly accompanying the auncular fibrillation, so favorably 
IS it influenced by digitalis 

RELATIVE DANGERS 

Embolism — ^It has long been dauned that the resumption of 
auncular S3rstole might mcrease the likelihood of loosenmg parts 
of a possible auncular thrombus So far as I am aware no ex- 
tended statistics are available which furmsh a companson 
between the proportional number of cases of embohsm m patients 
with auncular fibrillation occurrmg m cases treated with qumidm 
and m those not so treated It would certainly appear that 
such danger would be enhanced by auncular contractions, and 
this danger has been emphasized by eminent authonties Cases 
in which embohsm occurred just after the restoration of normal 
mechanism with qumidm have been reported Until compara- 
tive data are available, however, we cannot be positive that 
qumidm actually does produce a greater proportion of such 
occurrences than takes place m similar cases m which qumidm 
is not employed, however much it may seem reasonable to 
assume that it does 

Toxicity. — Almost all drugs are toxic if admmistered m exces- 
sive amounts If toxic symptoms supervene after an amount of 
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a drug but bttle in excess of the amount necessary to induce 
therapeutic effect, the administration of such a drug must be 
attended by a certam degree of danger Safetj* m the emplo}^- 
ment of a drug, therefore, is mainl)’^ proportional to the width of 
the zone between therapeutic effect and toxiatj' 

Another requisite for safety is that the therapeutic dose and 
the toxic dose be rdativdy constant for different mdl^'lduals, m 
other words, that the borders of the zone between therapeutic 
and toxic effect be fairl 3 * constant between individuals 

Judged by both of these standards, quimdm is a much more 
dangerous drug than digitalis jMild toxic ^-mptoms are com- 
mon at or before the stage of its desired effect on the auncular 
mechanism This was observed m Cases I and If How far 
the drug may be pushed after the appearance of these sjTnptoms 
IS unknown, but the rather large number of reported cases m 
which, with bttle forewammg, death has occurred with collapse 
or with eiudences of toxic action upon the heart, leads to the con- 
dusion that this zone of safetj* is a narrow one Between mdi- 
viduals there is a great vanation m dosage Patient m Case in 
exhibited alaimmg symptoms after 5 grams of quimdm — ^a rela- 
tl^ ely small dose for most patients — although she showed no idio- 
qmcra^ to the drug after the usual test dose of 2 grains The 
comparison with Case is most stnkmg This patient received 
98 grains per da}' for six successh e days without sj’mptons, and 
later he took 240 grains in a smgle day with onlj' mild sj mptoms 
dunng the followmg night Such a narrow Imut between thera- 
peutic and toxic dosage and such vanation between mdiMduals 
is unknown, so far as I am aware, m the administration of dig i talis 
WTiether or not the death of the patient m Case V u as due to 
quimdm is open to question Sudden death is not uncommon m 
patients with heart disease, and it is frequently erroneous to 
conclude “post hoc, ergo propter hoc ” Sudden death has been 
reported as due to quimdm, however, under circumstances not 
unlike those in this case There are no distmctive signs bj' 
which quimdm death can alwa 3 -s be surd}' recognized This 
very vnccriatnty makes for danger, because m the case of deaths 
that are due to quimdm the drug ma}' so easil}' escape blame and 
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valuable lessons may thus fail to be learned Li some measure 
this is true of digitahs, but not to the same extent The danger 
signals are better known, and death from digitahs is more likely 
to be correctly mteipreted Dangers that are better understood 
can be better avoided 

It would appear evident, therefore, that the careful adminis- 
tration of quimdm to a patient with auncular fibrillation is 
attended by a certam amount of danger, and that this danger is 
greater than m the careful admimstration of digitahs But 
while the relative risk is greater, the absolute danger in givmg 
the drug, particularly m selected cases, is doubtless not veiy 
great Furthermore, while certam relative advantages are evi- 
dent, it would appear that these advantages hkewise are abso- 
lutely rather small Just how much auricular systole contnbutes 
to ventricular fiUmg is dependent upon several varymg factors, 
and physiologists are not m agreement as to just how much it 
adds to the efliaenqr of the circulation, but even though auncu- 
lar systole were possessed of an importance much greater than 
physiologists think probable, it must be remembered that the 
prospect of aduevmg it are only about 50 per cent m the average 
case, and that after it is attamed, possession is usually of short 
duration Whatever dangers exist, therefore, are usually multi- 
phed by reason of these two facts The patient m Case I is a 
fairly typical example The duration of normal mechanism m 
this case after each restoration with quimdm was as follows 
six months, seven weeks, four and a half months, six weeks, two 
and a half months, one week Even though the dangers may be 
shght, therefore, thqr must be mcurred with no preponderant 
probabihty of benefit and with small probabihty that they must 
not soon be mcurred again And for what end? For the attam- 
ment of a goal which is thought by many mvestigators to be of 
only small value when achieved, and whose value by others is 
regarded as not very great Even so, such an object imght well 
be regarded as worth the seeking were no other less dangerous 
means available to mitigate the ill effects of the malady 

A fair statement, then, of the question of quimdm admimstra- 
tion would appear to be as follow's Can we, by admmistenng 
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quinidm to a patient -n-ith auncular fibrillation, thus attempting 
to restore normal cardiac mechamsm, reasonably expect to secure 
to the patient results which are so far advantageous o\er the 
favorable effects of digitahs as to outweigh at the same tune the 
greater dangers which the administration of qmmdm involves’ 
Only m exceptional cases would it appear that an affirmative 
answ er should be returned Indisc rimina te emplojmient of qum- 
idm would only multipty its dangers 
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MULTIPLE MYELOMA 

Classification and Differential Diagnosis Value of x-Ray 
Therapy in Controlling Symptoms Prognostic Signs 

The case for demonstration this afternoon is one which we 
were fortunate enough to present during his first obseri'ation at 
St John’s Hospital At that tune a diagnosis of mtiUtph mye- 
loma was made, the growths mi'admg practically eveij’’ bone of 
the osseous system The elapse of tune between the first observa- 
tion and this presentation confirms our ongmal diagnosis 

Myeloma is a rare condition, mvolvmg the bone-marrow, 
chiefly of the nbs, the vertebne, and the sternum, although 
diffuse osseous involvement has been reported m many cases 
The condition is characterized by the growth of multiple tumors 
derived from the hemapoietic cells of the bone-marrow. The 
structure is uniform, composed of plasma-cells or their denva- 
tives The tumors are mahgnant m nature, though m the major- 
ity of cases there is no tendeniy to metastasize Growths arise 
simultaneously m the I'anous bones mvolved, gradually replacmg 
the normal marrow, slow ly mcreasmg m size, ei^andmg, and then 
erodmg the cortex, growmg out mto the soft tissue surroundmg 
the bone A vanety of sjTnptoms and comphcations result, 
dependmg upon the location of the growths 

The term “multiple myeloma” was first used by Von Rustizky 
m 1873,* who descnbed the dimcal condition characterized by 
multiple bone tumors, assoaated wrth Bence-Jones protein in 
the unne This protem, variously termed “proteose,” “al- 
bumose,” etc , had been descnbed bj' Bence-Jones and McIntyre 
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in 1848,® who discovered it m a case of what was then called 
molhites ossttim Although the protem is found in about SO 
per cent of the cases of multiple myeloma, its presence is not 
defimtely charactenstic of the condition, for it has been reported 
m several other chmcal conditions which chiefly mvolve the 
bones 

In 1889 Kahler® reported a case of eight years’ duration and 
the disease is often called Kahler's disease Following the asso- 
aation of Bence-Jones proteinuna with multiple myeloma, 
cases were reported more frequently Weber* m 1903 recorded 
28 cases and added 10 cases more Mofifatt® in 1905 recorded 
39 cases Permm® in 1907 recorded 40 cases Martim'' in 1916 
recorded 204 cases, addmg 1 new case ' 

In presentmg this case again, it may be well to review the 
onginal case histoiy 

Mr W J P , No 4486, aged thirty-two 

Present History — The chief complaints on entrance into 
the hospital January 11, 1924 were (1) persistent nausea and 
vomiting, with anorexia, (2) cramping colicky pain in the left chest 
anteriorly, (3) pain in the thoracic spine, radiating anteriorly, 
localizing in the suhsternal area, (4) extreme loss of strength, (5) 
loss of weight, and (6) constipation Duration Sixteen months 
Course The onset was sudden In September, 1922 the patient 
was jerked by a roped steer, following which he complamed of 
severe paroxysmal pain m the lower left chest antenorly, occur- 
rmg several times a day, lastmg about a half-hour Thepam W'as 
of a cramping cohcky character, distmctly aggravated by move- 
ment, breathmg, and coughmg The attacks of pam gradually 
mcreased m frequency and seventy and m September, 1923 
nausea and vomitmg appeared These symptoms w'ould occur 
irrespective of the mgestion of food Owmg to weakness the 
patient was obhged to cease all work and remam in bed The 
nausea and vomitmg have been present practically constantly 
smce their onset, assoaated with anorexia The thoraac pam 
has been mtensifled durmg the last four months, accompamed 
by an extreme loss of strength and a gradually progressive loss 
of weight (exact amount not known) Withm the past two 
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months the pain in the thoraac spine has appeared, bemg so 
severe at times that the patient is unable to breathe normally 
This pain originating at the level of the sixth to the eighth dorsal 
vertebra, radiates antenorly in both sides of the chest to the sub- 
stemal region, where it localizes and attains its greatest mtensity. 
It hkemse is aggravated by mo^ ement, breathing, and coughmg 
The character of the pam lanes bemg occasional!}- dull and 
pressmg and at other times sharp shooting, or stabbmg, follow- 
ing the course of the mtercostal ner\ es \nth mfrequent radiation 
to the epigastnum and gall-bladder region The patient has 
been obhged to take frequent narcotics for rehef of the mtense 
pam and when the parox}’sm is present he is forced to remain 
absolutel}’’ quiet At the present time he is so exhausted that he 
IS unable to maintai n the erect position for any length of time 
The semirecumbent position seems to gii e slight rehef dunng the 
paro3^*sms, the pain being aggraia^ed ihen complete recumbenc}* 
IS assumed There is no histori oi ’'socnted pulmonaij- condi- 
tion as endenced by hemoptvsis cougr or respiratoi}' embarrass- 
ment, of headaches t ertigo or M'uiI ch mges, or of gall-bladder 
or appendical disease 

Past History — The patient th’-o-gh hie has enjoyed excellent 
general health, hating done heaii r rual labor on the farm 
Usual childhood diseases Xo hi^to-v n mlecUous disease other 
than influenza in 1921, with norr”! c t I’escence and recover}- 
Respirator}- ^-stem negatite Cirv.ji'Con svstem negative 
Gastro-intestmal No histon other tnar n lusea t omitmg, and 
anorexia, as mentioned abote \ppetite alnavs good until the 
present illness Gemto-unnarv Occ l^lonaI dtsuna with fre- 
quenc}' (formerly twelte to biteti times daih and two or three 
limes at mght) Pollakiuna at thi- time but no polt-una 
Xenous svstem. Xo motor or sen'^on disturbances General 
exQtabiht}- and nertousness a*- umes Xo operations, no 
injuries 

Personal History —Sleep not disturbed until the onset of the 
present condition, since which time he has been unable to r^ 
because of pam Appetite poor Bowels constipated, requir- 
ing laxati\e e\ery mght Xjctuna occasionally two to three 
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times Tea and coffee m moderation Alcohol not used 
Tobacco, agarettes moderatdy until the last few months 
Venereal history negative 

Family History — F ather hvmg, aged fifty-five, wdl Mother 
died at forty-five, hemiplegia Ihree brothers hvmg, well Two 
sisters hvmg, wdl, one recently had an operation for carcmoma 
of the uterus No family history of tuberculosis, mental disease, 
or condition similar to that of the patient 

Physical Ezammation. — ^Wdl devdoped, fairly well nour- 
ished, showing evidence of loss of subcutaneous tissue Famt 
subictenc tmge over the entire body, somewhat intensified on 
the exposed surfaces Sderae not jaundiced Patient m senu- 
recumbent position, with the trunk shghtly flexed and inchned 
to the left m an effort to mamtam compression m the left chest 
for rehef of the pam Eiqiression anxious m antiapation of 
pam Mucous membranes diow shght pallor, likewise the nails 
of both hands and feet No gross osseous abnormahties No 
edema, cyanosis, or dyspnea Temperature, 98“ to 994“ F 
Regional signs Head regular m contour, shght vertical flatten- 
mg, no bony emmences, tumefactions, tender pomts, or areas of 
softenmg No discolorations of the scalp No pressure tender- 
ness over the smuses or nerve exits Hair of medium texture, 
with a diffuse alopeaa of shght degree Ears negative Eyes' 
Sder« normal Pupils equal, regular, react promptly to hght 
and accommodation Ejre musdes mtact, no thjnroid signs 
Nose negative Mouth' Pallor of mucous membranes of the 
hps and dieeks, pharynx somewhat mjected Tonsils not en- 
larged Diffuse dental canes, with pendental infection Nech' 
Few enlarged submaxiUary lymph-glands, occasional glands 
palpable m the postenor cervical chams (those m the axillary 
and epitrochlear regions negative) Small nodule palpated m 
the ng^ht lobe of the thyroid, arcumscnbed, with no thrill or 
bruit, no enlargement of the rest of the gland Chest’ Moderate 
amount of subcutaneous tissue, with shght degeneration at both 
bases postenorly Lmutation of motion at the left base Tho- 
rax mdmed shghtly to the left On auscultation, decrease m 
voice and breath sounds at both bases postenorly, more marked 
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at the left Definite tenderness ehated on pressure over the 
lower left chest antenorl)* and m the lower left axilla No 
points of localized tenderness No enlargement of the nbs in 
this region Heart' Apex impulse at the fifth mterspace, with- 
m the mamnullarj’’ hne Cardiac sounds negative throughout 
Pulse, 62 to 80 Abdomen' Hj’posthemc type, with shght 
fulness about the umbihcus No tenderness or ngidity on hght 
palpation, no masses palpated Ltver Lower border palpable 
on deep mspiration just below the costal margin, not tender 
Gall-bladder region free from tenderness and tumefaction Spleen 
not palpable, some tenderness on pressure over this area, em- 
bracing the lower left chest and axilla Kidneys negative 
Colon negative Genitalia negati\e Rectum negative Ex- 
tremities Bones and jomts negati\e throughout, no localized 
tenderness, no tumefactions Vertebral column' Defimte tender- 
ness ehated on pressure over the sixth, seventh, and eighth 
dorsal spmes, most marked at the qime of the sixth Some pam 
m this area on forced extension or flexion of the trunk Reflexes' 
Normal throughout, no pathologic toe reflexes 

Laboratory Exammahon — Blood, 1/1ZIZ4. Erj^throcytes, 3,- 
400,000, leukocytes, 6800, hemoglobin, 80 per cent Differen- 
tial polymorphonudears, 75 per cent , large lymphocytes, 14 
per cent , small Ijrmphocytes, 9 per cent , transitionals, 1 per 
cent , large mononuclears, 1 per cent Stained smear, no abnor- 
mal cells i/iP/24 Smear shows occasional basophihc myelo- 
cytes, transitionals 3 per cent 2/6/24 Occasional neutrophihc 
mjelocytes, no changes in the ery'throcj'tes Wassermann re- 
action negative Uniie (several specimens) Speafic gra^^1y, 
1 010 to 1 018, famt to medium trace of albumm, microscopic 
negati\e, Bcncc-Jones protein negative Gastric contents Free 
HCl, 70 per cent , combmed aadity, 25 per cent , otherwise 
negatu e Feces negative Basal metabolism, -i-2 per cent 
X-Ray Exammation — (Radiographic report of Dr J C 
Peden, St John’s Hospital, \/l2l24 ) Tcctlr Some py'orrhea, 
absorption about the roots but no defimte eMdence of abscess 
formation, small caMty' of the upper left central masor Thor- 
acic vertebra:' In both positions, shght roughemng on the articu- 
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lar surfaces of the vertebrae, egjeaally the twelfth dorsal Very 
pecuhar condition shown also in the nbs and humen, character- 
ized by numerous small areas of bone absorption of rounded or 
oblong shape, giving the appearance of a metastatic mahgnancy 
ShtU Complete mvolvement of all the bones by this pecuhar 
condition consistmg of large and small rounded, well-arcum- 
scnbed areas of bone destruction Right femur’ Evidence of 
this condition m the femur, small rarefied areas m the proximal 
ends of the tibia and fibula Right shoulder’ Involvement of the 
proximal end of the humerus, growths invadmg the scapula 
Pelvis Entire pelvis mvolved, mcludmg the upper end of both 
femurs Hands’ No evidence of pathology Fluoroscopy of 
the chest and gastro-iiilestiml tract negative 

r-Ray diagnosis Midtiple mydotna (?), melaslalic malig- 
nancy (?) 

Progress m the Hospital — ^When the patient entered the 
hospital, the pam m the chest and dorsal spine was so severe that 
narcotics were resorted to in an effort to produce rehef This 
S3miptom contmued, mcreasing somewhat in seventy, and other 
pams appeared in vanous parts of the body, severest in the left 
hip, also present m the lumbar spine Deep ^-ray therapy was 
admmistered in an attempt to alleviate the pam and at the same 
time a study was made of the effect of the ^-^ay exposure upon 
the growths Extreme genereil reaction was expenenced follow- 
mg each of the early radiations, with a resultant severe diarrhea, 
necessitating the discontmuance of the active treatment How- 
ever, they were resumed at a later date with httle or no distress 
to the patient The treatment seemed to afford some rehef from 
the more acute pam Radiographic examination of the bones, 
however, revealed no change m the course of the growths The 
substemal pam contmued to mcrease, with the development of 
exqmsite tenderness m the sternum No crepitations or areas of 
softemng could be palpated At no time did the bony tumefac- 
tions reveal themselves externally, although the tenderness in the 
left chest became more pronounced The nausea and vomitmg 
were the most difficult symptoms to control 

Frequent observations of the blood revealed no constant 
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number of mydotytes, occaaonal cdls bemg obser\’’ed in the 
smpflr No marked fluctuation in the leukocj*te coimt occurred 
The erythrocytes showed a gradual tendency to mcrease in 
number Bence-Jones protem was never found in the unne, 
although albumm (a famt to moderate trace) was reported on 
se\'eral occasions The microscopic examinations were always 
negative 

About SIX we^ after entrance into the ho^ital, gradual 
improvement was noted The nausea and vomiting abated and 
the pam became less severe, the patient gradually regaining his 
strength, so that on discharge from the hospital on March 19, 1924, 
he was able to be up and about with some comfort, still complam- 
mg, however, of an exaggeration of pain on sudden or unusual 
movement Aside from the symtomatic treatment, the only 
medication a dminis tered consisted of bichlond of mercurj’^ and 
lodids by mouth The »-ray exposures given were as follows 


Date 

soo Kilovolts, 5 Milhamperes 

Minotes. 

1/29/24 

Right shoulder 

SO 

1/31/24 

Right hip 

40 

2/ 7/24 

Right shoulder 

so 

2/26/24 

Pelvis 

30 

2/27/24 

Pelvis 

25 

2/28/24 

Abdomen 

25 

2/29/24 

Abdomen 

25 

3/ 1/24 

Chest 

25 

3/ 3/24 

Chest 

25 

3/ S/24 

Hips (posterior) 

50 

3/ 6/24 

Hips (posterior) 

50 

3/ 7/24 

Hips (postenor) 

50 


The second observation was made the following August. 
The dmical note at that time is as follows “The patient has 
been improving gradually smce leaving the hospital There 
has been a return of strength, an increase m appetite, and free- 
dom from all pam except occasional shght pam m the precordial 
region, occurnng usually after exerase He is able to be up 
and about, ndes horseback, and does ordmai}- hght duties ” 
In the interval a marked change had occurred m the patient. 
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evidenced m the freedom of movements, mcrease m weight, and 
defimte gam in strength The physical exammation at that 
time revealed no gross changes m the bones, as palpable tumors 
or areas of softenmg The tenderness m the lower left chest and 
axilla had entirely disappeared Shght tenderness was eliated 
on pressure over the dorsal spines and the sternum No pressure 
tender pomts or areas of softenmg were evidenced in the skull 
The radiographic examination showed some changes m the 
appearance of the growths In the skull there was noted a fusion 
of some of the ongmal discrete areas, resultmg in much larger 
areas of rarefaction, apparently havmg eroded both tables of the 
bone, although this was not confirmed on physical exammation 
The shoulder and knee showed no distmct changes The left 
foot showed rarefaction in the os calcis The hands revealed a 
few areas of rarefaction m the first metacarpal bone, but were 
otherwise negative Involvement of all the nbs was noted, not 
advanced over the ongmal condition The pelvis showed all 
bones involved, mdudmg the sacrum and lumbar vertebra 
The laboratory examination was as follows Blood' Erythro- 
cytes, 4,900,000, leukocytes, 4800, hemoglobin, 85 per cent 
Stamed smear, some poikilocytosis and amsotytosis, no nucleated 
red cells, no leukocytes Urine’ Reaction aad, specific gravity, 
1 010, famt trace of albumin, sugar negative, Bence-Jones protein 
negative, microscopic negative 

Between observations the patient had remamed on oral 
medication of bichlond of mercury and lodids, and dunng the 
second observation he was given four high voltage rc-ray treat- 
ments, with a reaction characterized by shght nausea, but 
practically no other S3miptoms These were as follows 

Date. 

8/25/24 Chest (postenor) 

8/26/24 Chest (postenor) 

8/27/24 Hips (postenor) 

8/28/24 Hips (postenor) 

At the present time the patient is m an apparently normd 
physical condition, complainmg of no pam or distress and with a 


Minutes 

25 

25 

25 

25 
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fair degree of physical effiaenq' There undoubtedly has been a 
progression m the growth of the bone tumors, although the 




Fig 61 — Mj eloma Thorax, showing multiple tumors in the ribs 

radiographs do not dearl}* reveal this In Figs 61 to 65 on 
dose inspection one may note the defimte erosion of the cortex 



Fig 62 — Mj-eloma Shoulder Tumors in the humerus, acromion, and body 

of the scapula 

of the bone, the ad\ ance in growth being more pronounced m 
the bones of the skull Howet er, with the exception of the left 
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fibula, m which the growth has involved the cortex, with eleva- 
tion of the penosteum, there is no manifestation of complete 
erosion of the cortex 

This, of course, is the ultimate picture to be espected, as 
these growths contmue and by a process of erosion gradually 
penetrate the cortex, mvolvmg the penosteum, with the produc- 
tion of pam It is this affection of the penosteum of the nbs and 
the assoaated mvolvement of the mtercostal nerves which ac- 
coimted for the extreme pam at the first observation Follow- 



Fig 63 — Mi^eloma Pelvis Diffuse involTCinent of the pelvic bones and of 
the lower lumbar vertebra 

mg the deep therapy there was a gradual improvement, with 
cessation of the pam, suggestmg a retardation in the progress of 
the growths A remarkable feature m the case is the absence of 
pathologic fractures with so extensive an osseous mvolvement 
It is an occurrence to be expected and greatly feared We feel 
justified m presentmg this case as one of myeloma on the basis of 
the pecuhar orcumscnbed growths m the medullary portions of 
the long and flat bones, mdudmg the vertebrae and sternum, 
m the absence of a defimte history of mahgnancy m any portion 
of the body The rlinipal course and the present condition of 
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the patient substantiate this diagnosis It might be well here 
to present more in detail some of the outstandmg features of 
multiple m 3 'eloma 

Etiology — The etiologj* of this condition is obscure About 
76 per cent of the cases are males 60 per cent of all cases occur- 
ring between the ages of fort}' and sirti' Twenty-six per cent 
of the cases have been ov er sixt}' 3 'ears of age, while a few cases 
have been reported in children Trauma, imtation, and mfec- 



Fig 64 — M^vloma Elbon, shoeing multiple tumors in the loa'cr hu- 
merus and upper third of the radius Knee, sho%\ing tumors in the femur 
and process eroding the cortc\ of the fibula 

tion have been suggested as etiologic factors In a large per- 
centage of cases tlie factor of trauma has appeared in the climrnl 
histot}' We find tlus present m our case, the patient dating his 
entire s 3 'mptomatolog 3 ’ to an injury sustained sixteen months 
pre^^ous to admittance It is very doubtful, however, tliat 
trauma plav s a distinct part in the production, for in man}' cases 
the trauma has been localized to a particular portion of the bodv, 
such as ma} occur m an injurv' due to a fall, and it is not reason- 
able to assume that this nught account for the simultaneous 
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appearance of these tumor growths m ^ anous and ^videl}' sepa- 
rated portions of the body That localized trauma could in some 



way lower the tissue resistance of an individual, allowmg the 
cells to grow in an abnormal fashion, might be assumed if the 
growth remained localized in the bone at the site of the trauma 
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That this IS not true, however, may be determined by consultmg 
the case histones, wherem we find that the tumors tend to ongi- 
nate m the flat bones (sternum vetebr® nbs, and skull) and onlj'- 
later appear m the long bones, irrespecti\ e of the site of the mjui}* 
The mvolvement is too diffuse to be explained by trauma as the 
sole basis 

Imtation, such as maj’’ occur foUomng drainage of an abscess 
caxity, particularly about the chest, has also been suggested 
as an etiologic factor We are not personally able to confirm 
this Infection max' play a more predonunant part than v e are 
mdmed to attnbute to it at this time The simultaneit}’- of the 
growths, the occasional febnie course, the cachexia, and the 
histoij' of focal infections existing m many cases for years pre- 
cedmg the onset, mdicate that this is a more probable factor 
Yet our mformation on the subject aside from dimcal reports 
atmg the history* of prolonged focal mfection, is veiy indefimte 
Branham and Lewis* ate a case mth numerous apical abscesses 
of the teeth and a generalized oral sepsis devdoping multiple 
mydoma about dexen yeras after the first appearance of the 
abscesses Wood and Luckfi® report a pyorrhea alx'eolans in 
their case The same condition of fairly long duration, x\as 
found in our case The relation of focal infections to the leu- 
kemias has been frequently obserx ed It is not illogic to assume 
the rdation of infection also to mydoma, which bears a strong 
resemblance to the former Both are disturbances of the 
Ijmphatic hemapoietic sjstem, the leukemias produang maxi- 
mum changes in the blood-picture, xnth mimmum hj-perplastic 
changes, xxhile myeloma produces the opposite picture of maxi- 
mum hj^ierplastic changes xxith mimmum changes in the blood 
The gross appearance of the tumors x anes with the age of the 
tumor and the degree of xasculanty The color may be gray, 
grajash red, or 3’elloxnsh red There is nothmg distmctlj- 
charactenstic macroscopicallj’, as the tumors may be discrete 
and isolated, or as in the more adxanced cases, confluent and 
diffuse There is a distinct tendencx' for tlie groxvth to inx ade 
the cortex of the bone, resultmg in complete destruction and 
uixolxement of the surrounding tissues MTule the chief sites 
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are said to be the nbs, sternum, and vertebrae, all the bones of 
the body may be mvaded Metastases occur very mfrequently 
The tumors vary from the size of a pm-head to that of an orange 
T\Tiere erosion occurs it may be detected clinically by the distinct 
thmmng of the cortex at the site, emdent on palpation, with the 
production of a crackling sensation Rupture of the cortex is 
easily effected where the growth is extensive Following the 
cortex mvasion, secondary pathologic features become manifest, 
such as multiple fractures, cerebral pressure signs, extreme 
kyphosis or lordosis, collapse of the thoraac cavity, and destruc- 
tion of the large jomts Microscopically, the tumors present 
defimte cell characteristics which classify them as ongmatmg 
from the bone-marrow The tumor occupies a position midway 
between the leukermas and myeloid) and the mahg- 

nanaes (lymphosarcoma, leukosarcoma, and chloromyelosar- 
coma) For convemence m classification, myelomas have been 
divided into four distinct types“ (1) Plasmotytoma, (2) my- 
eloblastoma, (3) erythroblastoma, and (4) l)Tnphocytoma The 
ongm of the cell m myeloma has not been definitely deter- 
mmed Of the above four types the one most commonly reported 
IS the plasmocytoma, composed chiefly of plasma-cells, roimded, 
polyhedral, or oval, with an eccentncally placed nucleus contam- 
mg chromatm arranged penpherally, surrounded by a dear 
zone and an amphophihc cytoplasm It has been mamtamed 
that the charactenstic cell of myeloma is a myeloblast denved 
from the true bone-marrow cells The o^dase reaction does 
not always serve to differentiate this cell from the so-called 
plasma-cell In some tumors a cell of the myeloid type con- 
taimng hemoglobm has been reported, vhile in others the 
l 3 rmpho(yte has been a predominant cell In the few cases 
reported showing apparent metastases the cell type has re- 
sembled the parent cell m the bone-marrow From the htera- 
ture it seems to be rather doubtful that mdividual cell types 
may be mamtamed for these apparently different tumors 
Many authonties have suggested jthat all cells are simply ana- 
plastic forms of the same ongmal cell Morse,*® m a study of 
3 cases of multiple myeloma, discusses the histogenesis of these 
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tumors He presents data to support his theoty that the “plasma- 
cell myelomata spnng from a senes of cells whose speafic func- 
bon IS bone absoipbon,” and that the “myeloma cell may be a 
heteroplasbc osteoblast ” That the tumor cells show a distinct 
tendency to bone absorpbon is wdl known and this fact serves 
as a diagnosbc pomt In the rarer t 3 rpes of diffuse, confluent 
medullary mvolvement, this tendaicy is not so pronounced as 
m the commoner types 

In the blood we find emdence of a secondary anemia, which 
IS a fairly constant accompamment of this condibon, with 
changes m the size and shape of the red cells and occasional 
nucleated forms The ey-throiy^te cofint vanes, beanng no 
constant relabon to the distnbubon of the growths or the number 
of bones mvolved The reducbon m the ceU count bears some 
relabon, however, to the durabon and progress of the disease 
In the present case, with very extensive osseous involvement, 
the eiylhrocytes did not drop below 3,400,000 per cubic milh- 
meter The leukoc 5 ’tes are seldom mcreased A few cases have 
been reported mth the count above 10,000 per cubic millimeter 
In the rather rare tjTie of transibonal case consisbng of myeloma 
occurnng m conjuncbon mth myeloid leukemia a high leukocyte 
count IS foimd with the mydocytosis There are no character- 
isbc changes m the differenbal count The mydocy'tes vaiy 
from 3 to 7 per cent , while m an occasional case they may 
reach as high as 21 per cent of the leukoiyle count Tumor 
cells have been reported in the blood ** These are chiefly of 
the plasma-cdl \anetj’’ In general, the blood changes are those 
which may be found with any mahgnancy and, dimcally, the as- 
soaated cachexia confirms this idea of the mahgnant nature of 
these growths It ma}’’ be said that the blood changes, while not 
definitdy diagnosbc, m conjuncbon with the ar-raj- signs of 
mulbple osseous tumor formabon render the diagnosis of mj'e- 
loma more posib\ e 

The outstandmg sjmptom m this condibon is pain, either 
localized or referred, dcpendmg upon the locabon and extent of 
the osseous mvoh ement The character of the pam m myeloma 
is m itself sometimes suffiaent to establish a rfigono^s jg 
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as a rule, severe and persistent It may be constant or mter- 
nuttent, superficial or deep-seated, aggravated by motion, and is 
frequently worse at mght It is sometimes uncontrollable, 
rendenng the patient helpless dunng the exacerbations It may 
be bonng, stabbmg, or shootmg m character, with penpheral 
radiation to the termmation of the nen'^e filaments It is associ- 
ated with a tenderness at the site of the growth, due to penosteal 
involvement or in\ olvement of the adjacent nerve-fibers With 
vertebral grow ths and encroachments upon the postenor nerve 
roots, the pam is referred to the areas supplied by these affected 
nen'es It is not imusual with mvolvement of the nbs to find 
pam referred to the gall-bladder region, epigastnum, or e\en 
appendical region Its character usually distmgmshes it from 
pam due to affection m these parbcular regions Growths in 
the cranial bones may give nse to a vanety of symptoms, de- 
pendmg upon the extent of the gron'th and the mvolvement of 
the imderlying cortical substance Signs of focal cerebral im- 
tation may be present and m one case reported by Branham and 
Lewis® there was a close resemblance to the chmcal picture of 
bram tumor, mth a unilateral exophthalmos Encroachment 
upon the qimal cord produces the vanous symptoms assoaated 
with spinal cord irritation and may result in transverse myelitis, 
with spastic paraplegia It is to be noted that m the case ated 
above the pam presented all the charactenstics of that seen in 
other cases There was, however, no nocturnal aggravation, as 
has been descnbed by some authors “ Other symptoms of less 
seventy are assoaated with the general cachexia, as loss of energy, 
loss of weight, and nervousness 

Bence-Jones protem appears m the unne m about 80 per cent 
of the reported cases The consensus of opiraon seems to be 
that the protem is of endogenous ongm, probably denved from 
the blood-protems, chiefly the globuhns, through the enzymotic 
action of the abnormal cells of the bone tumors It w'as first 
descnbed by Bence-Jones m 1847 and termed an “albumose ” 
It has been isolated from the unne, from bone tumors, and from 
the blood of patients with multiple myeloma “ Li other chmcal 
condihons the same protem has been found present, chiefly m 
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those assoaated •with bone involvement such as chloroma, 
tuberculous osteo-arthntis secondaiv’- caranoma and sarcoma, 
osteomalaaa, bone mjurj', and h-mphatic leukemia It is also 
reported present m m3'xedema and pleural eftusions The 
essential characteristic m the laboratorj* test is its tendency'- to 
preapitate from the urme at about 55“ C The preapitation is 
complete at 65“ C , and 80° C the preapitate is dissolved, 
appealing when the solution is cooled The subject is discussed 
most thoroughlj' by Rosenbloom,“ who has also renewed well 
the hterature pertammg thereto It is unnecessarj" to go mto 
much detail as to the ongm of and the e\penmental work done 
upon this protem It maj* be present m the urme m vanous 
amounts, beanng no constant relation to the number of growths 
Jacobson'® reports a case hanng a protemuna of 0 70 per cent 
(Esbach) The protem was isolated also from the blood, the 
estimation being 7 86 per cent In conjunction with the Bence- 
Jones protem, albummuna is frequentlj* present, with a low- 
grade nephritis lerj* constantlj' assoaated, showmg casts of 
^a^ous tj-pes m the unne The frequency* of the assoaation of 
mjeloma with nephntis suggests the possibihtj* of a relation 
between the two, accorchng to Wallgren 

The radiographs of the bones m mj eloma are characterized 
h\ multiple tumor formation, usuall}’- chscrete sharph* defined, 
ongmatmg m the bone-marron and showmg gradual mvolve- 
ment of the cortex bj* lacunar absorption The areas of rare- 
faction ^ ary m size and tend to coalesce The appearance of 
the rarefied areas is not characteristic of the conchtion, differ- 
entiation from the secondary metastatic mahgnandes being 
difficult Assmarm'® states that mj eloma defects are better 
descnbed than metastatic growths, although it is some- 
times impossible to chfferentiate them Isaak“ states that 
Jt IS impossible to differentiate mj'eloma from secondarj* 
tumor, but that the earh* metastatic growths are less exten- 
sile and somewhat more chffuse m character and more hkdj* 
to be located near the nutrient artery In ostcomilacia there is 
no cramal bone ini oh ement The absorption of ralmiTTi salts 
IS more diffuse and assoaated clmicalli with changes m shape of 
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the bones The radiographic signs of lymphosarcoma, as may 
be seen from Figs 66 and 67, are similar to those in myeloma, 
except that these metastases are more irregular, mth less of the 
“punched-out” appearance of myelomatous tumor The pn- 
mary ongin of the growth, with a tendency to metastasis, and 
the general dmical features serve to differentiate this condition 
from simple multiple myeloma Primary carcinoma is never found 
m bone, so the exclusion of a primary growth about the body is of 
valuable assistance m reachmg a diagnosis m multiple bone 
tumors 



Fig 66 — ^Lymphosarcoma Thorax, showing m A mediastinal gland 
involvement before deep *-ray therapy, in B condition after two months' 
x-ray treatment 


Myeloma must be differentiated from other osseous mvolve- 
ments, as chloroma, bone cysts, endochondroma, osteomalaaa, 
and mydoid sarcoma Chloroma cannot be differentiated from 
myeloma on the basis of the cell type alone The tumor tends to 
assume a greemsh, iridescent appearance Metastases are fre- 
quent and there is usually assoaated a leukemic condition of the 
lymphoid or myeloid variety The age inadence also is of assist- 
ance m the differentiation, chloroma occurnng most frequently 
m the earher ages Bone cysts oftenest involve the ends of the 
long bones, showing areas of rarefaction, with fairly well-defined 
bony outhnes In endochondroma the areas of rarefaction show 
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linear stnations extending from the epiph3seal hnes into the 
shafts of the long bones M^elotd sarcoma seldom involves the 
nbs and ^ ertebrie, usuall}* being localized at the ends of the long 
bones, mth new bone formation 

Treatment — ^Unfortunately there is little to offer m the waj' 
of treatment for these cases In the case descnbed high voltage 
*-ray therapj’' seems to have produced results, at least as far as 
the sjTnptom of pam is concerned The patient at the present 
tune IS practically free from pam and there has been no marked 



Fig 67 — L} mphosanxinia Skull, showing metastases of the malignanc} 
two months after the institution of deep x-raj the^ap^ Note the irregulanti 
m outline of the metastases as compared with the clear, "punched-out" 
appearance of the growths in Fig 65, A 

tendenc}’- to progression of the grow ths The prognosis in these 
cases IS fatal and anj’ treatment onlj* palhati\ e It maj' be well 
to stress agam the sigraficance of the duration of the disease as a 
diagnostic feature The relatiteh* slow rate of progression of 
the growths and the development of the secondarj'^ constitutional 
sjTnptoms maj' be of \ alue in differentiatmg this condition from 
the pnman’ mahgnanaes with metastases m the bones 
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Washington UNii'ERsm School of Medicine 


PROGNOSIS AND TREATMENT OF HYPERTENSIVE 
CARDIOVASCULAR RENAL DISEASE 

B\ h}'pertensu e cardiovascular renal disease v e understand 
organic lesions of heart, artenes, and kidne3*s, resulting either 
pnmanlj’- from essential artenal h3’pertension or from an ante- 
cedent nephntis 

As to the etiolog3- of h3'pertension, this u e ha\ e considered in 
a paper entitled The Role of Vasomotor Response in Cardiac and 
Renal Decompensation of H3'pertensi\ e Cardiovascular Renal 
Disease > vhile the disastrous effects of high blood-pfiessure on 
heart arteries and kidne3*s ha^ e been depicted in a contribution 
to the International Climes * The diagnosis of artenal h3’per- 
tension is, of course, readil3'’ made through the aid of the sph3'g- 
monianometer The prognosis, howeier requires much more 
thought and judgment 

In order though, to ha^e a comprehensn e apprcaation of 
this phase of the subject, n e must recall certam salient points, 
name]3 that the causes of artenal hypertension and of a large 
proportion of cases of artenosderosis are as follows First the 
accumulation in the blood of certain substances called pressor 
sub<!tanres and which produce a ^'asoconstnctlon of the artenal 
tree Second, that narrowing of the lumen of the artenal tree, 
resulting from this i asoconstnction ahead of a pump contmumg 
to pump with a normal force will, according to phj-sical laws, 
increase the head or artenal pressure Third, the ultimate 
effect ot the strain of the increased head or arterial pressure, is to 
lead to lesions of the intima of the artenes which calls for rem- 
forcement of the middle and outer coats of the \essels, or, m a 
rrord, to artenosderosis 
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The disastrous effects of heightened arterial pressure do not^ 
however, stop here, for the left ventnde of the heart having to 
pump blood agamst this increased blood-pressure or penpheral 
resistance undergoes h3rpertrophy and, finally, just as in valvular 
disease of the organ, fatigue of the ventncular muscles from 
chrome myocarditis ensues Dilatation comes to predominate 
more and more over hypertrophy, cardiac insuffiaency follows, 
and the \'ictim succumbs with all the distressing symptoms of 
chrome cardiac decompensation A certain proportion of these 
cases, however, meet sudden death through sudden stoppage of 
the heart without the sjmdrome of chrome cardiac decompen- 
sation having developed This group we have desenbed under 
title Acute Intermittent Cardiac Decompensation * 

Another group of these cases develop fatal cerebral hemor- 
rhage resulting from the stram of the artenal hypertension on 
the cerebral vessels weakened through artenosderosis Still 
another group develop fatal uremia resulting from the consequent 
sclerotic nephritis Moreover, m & final group sclerosis of the 
coronary artenes may ensue, endmg m death from angma pectons 
These, then, are the mam end-results of, at the outset, so- 
called “simple benign artenal hjqiertension,” and how diflScult 
of comprehension does the attitude of those appear who contend 
that the importance of this subject of artenal hypertension is 
grossly exaggerated, that high blood-pressure is compensatory 
and therefore conservative, and hence any effort to reduce this 
fortunate benign condition must necessarily be fraught with dure 
results to heart, artenes, and kidneys But we beheve we have 
been able to show m the above-mentioned contnbutions, through 
suffiaent chmeal evidence, that artenal hjqiertension is neither 
compensatory or conseri'ative, but on the contrary always de- 
structive sooner or later to heart, artenes, and kidneys 

Several prormnent authonties also entertam similar views on 
this subject H A Chnstian^ states “If hypertension persists, 
sooner or later one is able to demonstrate that changes will occur 
in the larger vessels, artenosderosis, that the heart will hyper- 
trophy and heart failure ensue, myocarditis, that renal msuffi- 
aency will appear, chrome nephntis ” 
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Moschkowitz® says “Many facts tend to show that h3’per- 
tenaon ^ould be considered perhaps the most important factor 
m the production of arteriosclerosis It seems that here, too, 
the renal lesions maj* be the results rather than the causes of 
hj^iertension, or rather the results of the same disorder causmg 
the hj-pertension ” 

Clifford Allbutt® states “that high pressure and faction are 
competent to set up aitenosderosis was dearty shown bj' Roj’- 
and Adami, and I ha^ e adduced famihar proof of it b}* the alter- 
ation of the artenal wall at critical pomts, as at bifurcations, at 
natrons, normal or morbid, and agam at dilatations, mth 
changes of wa\e leadmg to distention and elongation”, and 
agam, "vessds which are mcessantlj* subjected to hj'drostatic 
stresses cannot but betraj' their effects etc , but by artenosder- 
osis of high pressure, properly so-called, we mean sureh’- lesions 
pnmanlj* and mainly thus produced m vessels preMouslj’’ sound ” 
W'lggers" saj's “This vasoconstnctor mechamsm is alwaj-s 
tomcally actl^ e, that is, the \ essds are always contracted, as may 
be demonstrated by the fact that when anj large nen*e, like the 
splandmic, is cut, a dilatation of the artenoles with a consequent 
< 3 ecrease m the blood-pressure results This acti\’it3' does not, 
howei er, mduce a maximal degree of contraction m the musde 
fibers of the artenoles, for uhen such a neiv^e is stimulated a 
pronounced additional constnction takes place, mth a conse- 
quent mcrease of artenal pressure due to mcrease resistance ” 
Agam “If m an artifiaal circulation machine, the penpheral 
resistance be mcreased, both S3’stohc and diastohc pressures 
progrcssn el3’' mcrease ” 

Preble® suggests that the pnnaple that is most hkety to be 
■useful m the management of this disorder (h3’pertension) is to 
regard \ ascular h3'pertension in this group of cases as the S3-mp- 
tom of an intoxication, the nature of which u e do not understand 
It would seem, therefore, dear that the first step m the de\ dop- 
ment of artenal hj-pertension is the stimulation of the vasocon- 
slnctor S3 stem of nerv es b3 certam substances accumulatmg m 
tlie blood, and called therefore ^ asoconstnctor or pressor sub- 
stances Second, that the stram on the artenes bi' this h3’per- 
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tension leads to artenosclerosis, that the same stram on the 
heart results in chrome mj'ocarditis, and the extension of the 
sclerotic process along the renal vessels develops sclerotic neph- 
ntis How can a condition causmg such dire results be ever con- 
sidered compensatory and conservative, and why should we still 
hear of the importance and senousness of artenal hypertension 
as bemg greatly exaggerated? Simply because some feu eveep- 
tional cases, fortunately endowed by nature mth an unusually 
sound vascular apparatus, may withstand for a longer penod the 
ternfic stram of greatly heightened blood-pressure? or that blood- 
pressure must not be low'ered for fear of possibly mducmg a fatal 
cardiac or renal insuffiaency, or because still others would even 
Avam you against taking a patient’s blood-pressure, lest you cause 
him mental anguish should he learn that the reading be high? 
Certainly, it can hardly appear rational to anyone that the major- 
ity should be assigned without assistance to a malady controllable 
in Its early stages, but ultimatdy so fatal, if not treated, because 
the exceptional individual may wnthstand the disease for a few 
years longer 

■RTiat mtelligent observer, however, has ever seen serious 
cardiac or renal decompensation induced in compensated cases, 
or mcreased in decompensated ones through a rational lessemng 
of blood-pressure? WTule, on the other hand, every eiqienenced 
dimaan must have witnessed improvement m cardiac and renal 
decompensation with the removal, through free diuresis of press- 
ure substances from blood, and the consequent low'enng of 
blood-pressure and of the high penpheral resistance ahead of a 
labonng strugghng heart, and m our article m the International 
Climes, we have presented groups of cases carefully obsen^ed m 
our medical chmc at Barnes Hospital and in pnvate practice, 
substantiatmg the above statements 

And as to the third position, we might as well say we must not 
tell the diabetic he has sugar m his unne, though such knowledge 
might enable him to give us his co-operation, so necessary to the 
control of his ailment, simply because he might be disturbed by 
thus having a sword of Damocles suspended over his head 

There is, in fact, only one stage m the malady under consider- 
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ation in which efforts at Ion enng of blood-pressure are not only 
entirel}’- useless but possibly if persisted in may cause harm 
through bemg depressing in nature to the contractile forces of 
the heart, and this is in the later stages of neglected cases, where 
as the result of the long-continued strain on the artenal tree of 
persistent high blood-pressure, the walls of this artenal tree haA e 
lost their elastiatj- or ^ asomotor response from extensi\ e scler- 
osis or calcareous degeneration The walls of the artenes can 
then no longer respond to vasodilating influences "We ha\e 
therefore, a set of tubes ngid and fived at a narrowed cahber 
with a heightened blood-pressure which cannot be made to fall 
until the onset of progressive cardiac decompensation ensues 
this latter condition bemg at this stage of the disease not far m 
the distance, for such a fixation of the artenal tree robs the heart 
of that great assistance m the circulation resulting trom the 
elastic recoil of the aorta and its tnbutanes dunng the diastole 
when, according to Howell,® “almost as mucli blood is propelled 
forward as dunng the -lentncular ^'stole ’ At this late stage 
of the disease also nothing reniams to be done except to trj' to 
beep the contractile forces of the heart mamtained as best we 
ma> 

It may also be obser\ ed that artenosclerosis cannot be due to 
hj’pertension because the condition sometimes obtains with 
h5-potension It is, of course, true that hj-pertension may not 
be the sole cause of artenosclerosis, for when we ha^ e the condi- 
tion thus assoaated with hj’potension, the i ascular degenerate e 
dianges are here due to senile retrograde processes and therefore 
the group has been stj led the senile or im olutionarj* tipe of 
artenosclerosis, and is quite rare, therefore the group resulting 
from hi'pertension still remains the more frequent and important 
tj-pe 

If, therefore, as has been heretofore suggested the pnnaple 
that IS most likel> to be useful in the management of the disorder 
in question, is to regard the hj-pertension as resulting from the 
presence m the blood of certain toxic or pressure substances 
causing vasoconstriction, artenosclerosis, myocarditis, sclerotic 
nephntis, thoraac aneurysm, angina pectons and cerebral 
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hemorrhage, etc , what should be the prognosis, prophylaxis, 
and treatment of such a formidable malady? Should the patient 
be kept m bhssful ignorance of the earthquake under him, and 
given absent treatment by his physician, or should not a rational 
effort be made to stem such a disastrous tide? 

From all that has been said it would seem that the prognosis 
m this class of cases is absolutely dependent on at how early a 
date the disease can be recognized and an intelhgent prophylaxis 
instituted for the protection and salvation of the cardiovascular 
renal system Hence, the urgent need of routme blood-pressure 
observations, espeaally at or about middle hfe The insurance 
companies have contnbuted much valuable aid in calling to our 
attention at an early penod many of these cases, and they thus 
teach us all engaged m Internal Medical Work a most salutary 
lesson When, therefore, at or about middle hfe a hypertension 
of 160 or over is detected how is it to be appreaated and handled? 

The above question mvolves a consideration and comprehen- 
sion of all the knoAvn or supposedly known causes of artenal hyper- 
tension and their possible ehmmation, control, or amehoration, 
and then at the outset, from the standpomt of prognosis, prophyl- 
axis, and treatment should the subject of the affection under 
consideration be divided mto two mam classes 

First, mto the renal and non-renal groups, the former com- 
pnsmg the cases in which the disease has developed secondary 
to a pnmary nephntis, while m the latter group, sclerotic neph- 
ntis, when present, has developed secondarily to the arteno- 
sclerotic process, the pnmary cause havmg been the accumula- 
tion of pressure substances m the blood This latter is, by far, 
the larger group and constitutes the so-called essential hyper- 
tension or hyperpiesis of Clifford Allbutt 

Second, those stdl retainmg, and those having lost their vaso- 
motor response For, m the jSrst class, the senous and often- 
times fatal results may be altogether prevented or greatly re- 
tarded, while m the second group life expectancy is short at best, 
and the mam rehance must be on the mamtainmg of the mtegnty 
of the propelhng force of the heart 

In the renal tjqje we have, of course, the history of pre-enstmg 
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renal disease and e\'idence of marked renal msuffiaency m the low 
phenolsulphonephthalem test, and m mttogenous retention in the 
blood as diown hy the high non-protem blood mtrogen findmgs 
Here, of course, the prognosis depends, first, on the character 
and grade of the nephritis and the secondary- effects of the hyper- 
tension on the heart, and the artenes The treatment also must 
he addressed to the existing nephritis through a low-protem diet 
largd)' of the Harreh tj-pe, espeaally when the blood mtrogen be 
high, a salt-free diet when edema is present, and to elimination 
through the compensatorj' organs of the kidnej-s, luz the bowel 
and dan, and through such attention to comphcations as appears 
uidicated 

But we are now most concerned with essential hj'per- 
tension, not resultmg from a primaiy nephntis, though man}' 
points m treatment considered m this latter type may be appro- 
pnately apphed to the former class In the class of so-called 
essential h}'pertension, it IS most necessar}' to look mto the several 
possible causes of hypertension As this condition is most fre- 
quently found m the man of affairs, we should first consider the 
possible sources of wear and tear See how much he is usmg his 
head more than his musdes m bummg the candle at both ends 
It IS the high tension at which many of this dass are hvmg that 
brmgs about the high blood-pressure Such mdividuals must 
be brought down from first mto second speed, be changed for 
instance from the president of the bank or corporation to chair- 
man of the board, etc These mdividuals must also be made to 
realize that they must conseive their energies for matters of pure 
pohc}' and be rehe\'ed of all weanng details They must also 
^end se\ eral afternoons away from their desks on golf links or 
m the takmg of s}’stematic walks, etc , if physically able 

Foa of mfection as sources of hypertension must also be 
carefully searched for, as tonsilhtis, and if tonsils appear as sus- 
piaous foa, they should be removed and my colleague Sluder 
sa}^ “There is only one way to be sure that a tonsil is not a 
focus of infection, and that is to remote it”, and I ha\e come 
to fed he is not far from nght. 

Nasal smuses should also be searched, and in this connection 
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we must remember that the patient may have smus disease with- 
out bemg consaous of liie existence of such a condition, as my 
nose and throat fnends have frequently found nasal smus disease 
m my cases v hen no symptoms of nasal disease could be ehated 
Films of all teeth should be obtamed and carefully and com- 
petently mterpreted, and any found mfected should be extracted 
Infected appendices and gall-bladders should be removed and 
all mfections of the gemto-urmaiy apparatus should be given 
proper attention, m both sexes 

The intoxications must be considered, as alcohol, tobacco, 
coffee, tea, and certain poisons of the industries, as lead, mercury, 
zfnc, etc In regard to the relation of these to the production of 
hypertension we are persuaded that coffee, tea, and tobacco do 
tend to mcrease blood-pressure, but that alcohol does not, and 
that the mdividual past middle life who has been accustomed to 
moderate mdulgence m alcohol really needs the stimulus, pro- 
vided, of course, there be no severe grade of nephntis as a con- 
tramdication 

Auto-mtoxication from the digestive tract, we also bdieve, 
plays a defimte etiologic r61e m qiate a number of cases, and in 
this group It IS our custom to ehmmate thoroughly, not only 
through the bowel but also through the portal arcmt, givmg the 
patient m the mormng a sahne, preferably magnesium sulphate, 

I to 1 oz , m 5 glass of water (after the Hay method), which acts 
dunng the day And the same mght admmister a chologogue 
purge m the way of 2 to 3 or 4 compoimd cathartic pills, or 5 gr 
blue mass, or 2 to 5 gr calomd, anyone of which will act the next 
day, when no more purgative is given until the foUowmg day , 
m other words, every other day the patient receives m the 
mommg a sahne, and the same evenmg a chologogue purge 
This IS kept up as long as apparently indicated, watchmg, of 
course, for any suggestion of sahvation Lactose also acts well 
by changmg character of mtestmal flora 

Metabolic and endocrme influences must also be looked for 
m arterial h 3 q)ertension Cases of obesity, gout, and diabetes 
mellitus are often assoaated with hypertension The basal 
metabohc rate vanes m these cases, some bemg high, some low. 
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and others normal A reduction regime in obesity frequently 
tends to reduce and control the hypertension A H Teny“ 
says “On a high protem, lonr caloric diet there is a lessening of 
weight, with a lowering of blood-pressure ” And here Preble, 
the editor, interjects the statement “That this is another illus- 
tration of the fact that, ‘The waist hne is the life line ’ ” 

In diabetes meUitus, rendering the patient partially or totally 
sugar-free seems, also to exert a favorable influence on high blood- 
pressure Fortunately, m artenal hypertension, accompanjdng 
diabetes, we are rarely faced with the combination of hyper- 
glycenua and high blood mtrogen, but even m the occasional 
case m which this blood flndmg may occur, the diet should be 
arranged along diabebc rather than hypertensive hnes, unless 
grave uremic symptoms appear threatemng 

In the last few years we have found not a few references 
m the hterature to assoaation of artenal hypertension with 
certam endocnne conditions Ever smce the days of Addison, 
nho, m fact, first called attention to the condition of hypo- 
tension resultmg from failure of the secretion of the adrenals, 
has this subject been accorded more or less space m the ht- 
erature, but espeaally during the past few years, and m a 
comparatively recent contribution by my colleague Engelbach” 
a group of 500 endocrme cases studied by him personally were 
found to run a systohc pressure of 160 or over He, how- 
ever, adds this comment “Just nhat relation diseases of the 
ductless glands bear to these types of hypertension just enum- 
erated cannot be detenmned ” 

E F Baler** states “Endocrme disorders are common 
enough among hypersensitives, but what the relations of these 
disorders of the thyroid, hypophysis, suprarenals, and gonads, 
are to hypertension, if there be any, remains to be deter- 
nuned ” 

It Mould seem to us that this subject when boiled down re- 
sults in only the possible casual relation of the thjTOid and female 
gonads to artenal hypertension For many years the thjToid 
has been thought to be an antagomstic hormone to epmephnn, 
and more recently Plummer has noted madence of hypertension 
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ra thyroidism So, in cases of definite deficiency in tlie secretion 
of tins gland, administration of tliyroid substance may exert a 
possible influence on hypertension Riesman‘® and Hopkins,” 
however, have shown a somewhat more definite relation of hyper- 
tension to the menopause and the administration of 5 gr coipus 
luteum, or better, of the whole gland, does seem to exert a con- 
trolling influence on high blood-pressure in tliese conditions 

Allen has called attention to tlie relation of chlond of sodium 
retention to artenal hypertension and urged a salt-free diet in 
its control We must say, however, tliat we have not found our 
blood chlond readings uniformly high in the majonty of our 
cases 

And now, in condusioii, let us consider bnefly one or two of the 
important comphcations of the affection, such as cerebral hem- 
orrhage, angina pectons, and the tcrxmnal states of cardiac de- 
compensation and uremia It is probably in tlie first tivo condi- 
tions that the reipedies of the vasodilator class find theu main 
indication in this disease Wlienever tlie artenal pressure is 
runmng lugh, with threatemng head sjTuptoms, such as severe 
headache, vertigo, possibly disturbed mentahty, tlien tlie vaso- 
dilators are urgently called for, and should be freely administered 
until a defimte fall in blood-pressure results, ivith the hope of 
preventing actual cerebral hemorrhage, and should this compli- 
cation result, tliey should be continued to hmit the extent of 
bram damage This class of drugs embraces, first, nitnte of 
amyl, second, mtroglycenn, third, mtnte of sodiiun, fourth, 
er}’throl tetranitrate, and fifth, benzyl benzoate It is well to 
remember that the effects of the first two are very evanescent 
and must be repeated at short mtervals The effect of the Hurd, 

in doses of 1 to 5 gr (preferably the larger), lasts about two 
hours, while the effect of the fourth, in doses of ^ to J or 1 gr 
in tablet form, continues for three to four hours, and ben^l 
benzoate, 30 gtt , tliree or four times daily of 20 per cent sol 
also controls blood-pressure for about three or four hours In 
bad cases of angma pectons the mtntes should be also used freely 
in the same way, together with tlie important aids of moiphin 
and atropin 



HYPERlEXSn'E CAKDIOVASCTTLAR KEXAL DISEASE 273 


In iirenuc convulsions or coma, we resort to free venesection 
at least 16 oz replacmg same amoimt, with an equal quantitj’- of 
normal sahne solution, or with 10 per cent glucose solution, if 
an}’^ element of addo^ be present, together with msuhn if mdi- 
cated 

In the teimmal stages of this disease, when the dimcal picture 
approaches that of chrome cardiac decompensation from I’ali'ular 
cardiac affections, we have found a few procedures of value 
Should the symptoms be not too urgent or critical, then placmg 
of the patient at absolute rest on a strict Karrell diet, 800 c c of 
nulk m tnenty-four hours for a week, no thing else, not even 
Ttater, will often result m a marked diuresis reduction of edema 
and improvement m di'spnea 

In more urgent cases a massive dose of digitahs (§ to 1 mm of 
a rdiable tmeture for ever}’ pound of body weight), so that within 
twentj'-four hours the patient receives from 1 to 2, 3, or 4 drams 
or more of a rehable tmeture, which often produces a marked 
diuresis and a magical improvement m all of the igmiptoms 
Care must be exerased, however, that the patient has not re- 
cently had digitahs, as otherwise the effect rmght be too great 
or eien fatal, then an electrocardiographic tracmg is m this 
connection most important 

The third procedure we have found of great value has been 
the use of the so-called theobromm group of diuretics, which 
includes m the chronologic order of their appearance m the thera- 
peutic field, first, diuretm m 10- to 20-gr doses, agurm m 10- to 
20-gr doses, given m 4 oz of peppermmt water, three or four 
tunes dailj’, theocm and theolactm m 5-gr doses m capsules 
three or four times daily Of these w e consider agurm possibly 
the most rehable, while theocm is the most powerful diuretic of 
the group, but is least well borne by the stomach Theolactm, 
although the last gi\en us, is probably the least satisfactory 
But diuretm, agurm, and theocm are all wonderful diuretics, 
■"•hile seeimngly at the same tune acting as cardiac stimulants, 
3nd often produemg marv’elous results m apparentl}- desperate 

situations 

The Nauheim or Schott baths and resistant movements also 

^OL. 9 — iS 
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act well in selected cases, but should be carefully adnumstered 
with faithful attention to aU important details, the consideration 
of which, however, must be left to monographs on this subject 
In conclusion the following deductions naturally follow 
I The prognosis and treatment of hypertensive cardiovas- 
cular renal disease depends on the penod, m the course of the 
malady, the artenal hypertension is discovered 

n If detected before the resulting arteriosclerosis has de- 
pnved the arterial tree of its elastiaty or vasomotor response, 
then the prognosis is favorable m so far as the causes of the vaso- 
constriction or the so-called pressure substances are removable, 
pemutting of a return by vasodilation of the blood-pressure 
withm normal limits, and thereby a conservation or restoration 
of the functions of heart,*jartenes, and kidneys While the treat- 
ment at this stage'wiU naturally consist in efforts at removal of 
the vasoconstnctmg influences, together TOth agenaes addressed 
to the removal of carchac and renal decompensation when 
present ^ ' 

ni If appreaated only aftei> fhe artenosderotic process, 
consequent on artenal hypertension, has resulted m a fixed non- 
mobile artenal tree, then lowering of blood-pressure by vaso- 
dilation IS no longer possible, and the prognosis then depends 
very largely on the abihty of the cardiac musculature to with- 
stand the temfic stram of the irreduable artenal hypertension, 
and treatment at this stage must necessarily confine itself almost 
exdusivdy to those measures capable of mamtaining for a 
shorter or longer penod of tune cardiac and renal compensation, 
or of rehevmg, probably only temporarily, cardiac and renal 
decompensation 

rV The prognosis m hypertensive cardiovascular renal dis- 
ease IS also affected by any of the resulting comphcations to 
which, of course, appropnate remedies must also be addressed 
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